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GaCQIO»0iSSO  OZSFBAl  OBZT. 


n«s  pMitioa  iadicatoi;  fZiO*  67)  is  istcodad  for  deteraining 
aiiauth  and  slant  tangs  of  aircraft,  sgnippsd  with  onboard  equipnent 
ISBI-2S  and  vhicb  ara  locatad  in  tbs  sons  of  action  of  beacon,  and 
thsir  indifidoal  identification  with  radio  coanonication* 


For  obtaining  narks  fron  aircraft  on  serssn  FPI  is  utilized  tbe 
priacipls  of  active  radar,  vbich  sakss  it  possible  to  resove 
illssination  fron  tbs  ground  fsatarss. 


Display  unit  consists  of: 


tbs  unit  of  signals  ppi  (unit  of  SI) ; 


unit  PPt; 
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tlM  ttsit  of  kigir foliage  rectifier  (anit  it  wove); 


ike  unit  of  rectifier  PPX  (unit  71) « 


Punctio&al  diagraa  (Pig«  88).  The  diractional  aziaath  antenna, 

rotating  at  a rate  of  100  r/ain#  copaecutifaly  irradiates  all 
aircraft,  vhich  are  located  in  the  zone  of  action  of  radio  beacon. 


Proa  the  electroaagnetlc  sensor  of  the  coluan  of  the  drive  of 
aziaath  antenna  by  the  trananitter  P-200  through  the  oanidirectional 
antenna  it  transaits  180  ingoiring  signals  in  one  turn  of  antenna 
(frequency  of  denand  300  Hz). 


These  signals,  following  through  each  cf  2^  rotation  of  antenna, 
start  radial  tine  base  PPl.  Partheraore,  on  PPI  enter  the  voltages 
froa  the  selsyn  transaitter  BS-2,  aechanically  connected  with  azisuth 
antenna.  These  voltages  fora/shape  the  signals,  proportional  to  the 
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PIGl 


sia«  aaO  tli«  coslae  of  th«  aa^le  of  rotatioa  of  aaiaatli  aateana. 


fho  iagtticiag  sigaala,  oaitted  by  tho  oaaidiroctioaal  aziaath 
aatoaaa#  aco  racaivad  aa  aircraft  racalvars.  Pica  all  takea  signals 

is  iselatad  oalf  that,  that  follows  iaaadiatal;  tha  aziaath.  This 
sigaal  it  passas  throagh  aatira  oa-board  cite ait  and  la  tha  foca  of 
raspoaaa  indicator  signal  transaits  to  tha  aarth  SZO  or  SOD. 


Iccaptad  by  IPO  raspoaaa  signals  ara  dacoded  and  ara  supplied  in 
PPI  on  which  thay  appaar  brightaasa  narks  fcoa  aircraft.  The  angular 
position  of  atrk  corrasponds  to  tha  aziaath  of  aircraft*  and  distance 
fron  tha  caatar  of  tha  scraan  of  NKO  [99sp3  - Paopla*s  CoBiilsaciat  of 
Safaasa]  to  aark  is  slant  raagas.  For  ccnfcaiance  in  the  reading  on 
scraan  ara  craatad  tha  aarkars  of  aziaath  (2^*  10^  and  30^)  and  of 
range  (10  and  50  ka),  taa^dagraa  aarkars  ara  fora/shaped  fcoa 
rafaranca  paisas  *36"  and  ara  corrected  by  two^dageae 
BOBantaa/iapalsa/palsaa.  Page  105. 


Me  * FACl 


Fi9.  87*  TiM  Of  tli«  displ«|  mit:  1 • tke  nnit  of  signals;  2 
• suit  tiio  FPX:  •■£  is  a ttsit  of  rcetiiior  8.8.I«V.;  4 - the  unit  of 
higli-voitsgo  ceciifitr. 
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fig.  8^  fiiBGtiCMitl  iiagcca  of  display  ugit. 

Bays  (1).  lacsiviag  part.  |2).  Idaptar.  (aaf)  • Circuit  of 
isolation/litaratioa,  (t),  Transaittar.  (S) . Baasaring  unit  of 
asiauth  and  raaga.  (6) . Coaplat#  aarsioii*  (7) . Siaplif led  verslcn. 
|8).  disk.  (9).  lortkarn  disk.  CIO).  Botator. 


tha  tkirty^dagraa  aarkars  of  aaiauth  ara  obtainad  by  the  division 
tao*dagraa.  Bangs  aarks  ara  fora/shapad  in  tha  unit  of  si  £roa  the 
tuo-dagraa  aoaantua/iapulsa/pulsas,  which  start  scanning/sweep.  PPl 
has  two  scalas  of  tha  scanning/swaap:  100  and  BOO  ka  (Pig*  89) . 


Sinca  tha  valocity  of  tha  rotation  of  axinuth  antenna  and 

fraguancy  and  tha  fraguancy  of  inquiring  two>degrae  signals  are 
synchronisad,  on  scraan  BPl  is  obtained  stable  picture  and  the 
naxinuB  fault  of  naasuranant  of  axinuth  it  does  not  exceed  2^. 
Barfocsing  flight  with  tha  section  of  axinuth • aircraft  in  this  case 

as  "bounced**  on  notionlass  inguiring  aaikats  (inquiring  signals), 
occurs  this  for  tha  following  reason*  After  irradiation  by  antenna 
tha  aircraft  accepts  tha  two-dagraa  inquiring  signalf  which 

siaultaneously  starts  radial  scanning  FBI,  and  inaediately  transmits 
rasponxe  signal.  Howavarf  since  on  scraan  6PI  radial  scanning  is 
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xepalsed  through  two  degrees,  then  response  signal  it  will  cone 
during  two  degrees  of  flight  to  the  one  and  the  sane  two-degree 
radial  narker  of  azinuth,  which  serves  as  inquiring  signal  during  the 
flight/span  of  these  two  degrees.  With  the  reception  of  the  following 
inquiring  signal  the  narker  innediately  junps  to  the  following 
two-degree  radial  narker  of  azinuth.  Hence  it  follows  that  at  the 
initial  nonent  of  approach  to  narker  the  neasuring  error  of  azimuth 
is  equal  to  zero,  and  subsequently  torque/ncnents  abruptly  it 
increases  to  two  degr  tes,  whereupon  again  it  decreases  to  zero,  etc. 
This  is  explained  by  Fig.  90.  Fcr  a decrease  in  this  fault  of 
aeasurenent  of  azinuth  are  introduced  the  different  delays  in 
aircraft  circuit  (3^)  and  in  display  unit  (40)  • As  a result  any 
aeasuxed  azinuth  differs  fron  the  true  not  lore  than  by  1<>. 


The  application/use  of  a netbod  of  active  radar  and  coding  make 
it  possible  to  raise  fceedon  fron  interference,  since  are  removed 
illunination  fron  the  ground  features  and  the  effect  of  the  lateral 
lobes  of  the  radiation  pattern  of  azinuth  antenna. 


In  display  unit  for  the  correct  orientaticn  of  image  along 
azinuth  is  utilized  the  nark  fron  KVP,  which  is  obtained  just  as  mark 
fron  aircraft.  In  view  of  the  fact  that  the  KVF  is  placed  on  the 
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axiiaths,  aoltlple  10^«  but  M£k«cs  in  display  unit  are  shifted  by 

on  screen  ' : nark  froa  KVP  it  is  arrange/located  6n  aziauth  to  4 
less  corresponding  ten> degree  aarkers. 


fiith  the  coincidence  of  the  ten~degree  Barker  of  the  electronic 
display  scale,  on  which  is  established/installed  the  antenna  KVP, 
with  the  appropriate  ten-degree  Barker,  placed  cn  dial  device,  is 
oriented  inage  KVP  with  its  true  position  in  locality.  As  a result 
the  northern  direction  of  the  electronic  scale  corresponds  to  true 
northern  direction. 


Marker  froa  KVP  is  delayed  in  the  unit  of  si  to  400>500  pss 
(£0-80  ka)  and  is  visible  in  the  fora  of  line. 


end  section 
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Fig.  89.  Form  of  screen  the  PPI:  a)  scale  100  km;  b)  scale  400  km:  1 
- mark  of  kvp;  2 - mark  of  aircraft. 

I Unit  of  the  signals  of  plan  position  indicator. 

i 

i 

I This  unit  form/shapes  the  trigger  pulses  of  radial  scanning, 

range  mark  (10  and  50  km),  wide  brightness  aomentura/impulse/pulses 

and  iBomentum/impulse/pulse  from  KVP,  and  also  it  mixes  markers  and 

I 

' aomentura/impulse/pulses. 

i 

Functional  diagram  (Fig,  91)  consists  of  the  following  channels; 
the  formation  and  delays  in  the  two-degree  signals,  the  formation  of 
the  range  marks,  formation  of  the  expanded  videosignals,  formation  of 
the  expanded  videosignal  of  marginal  post,  formation  of  azimuth 

markers. 
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Fig-  90.  Curve/graph  of  error  distribution  during  the  measurement  of 
azimuth. 

Key;  (1).  Egual  dsluys.  (2).  Measuring  error,  deg,  (eiai),  Unogual 
delays.  (4).  Azimuth  d ^g,  Channel  of  formation  and  delay  in  the 
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t«o-degree  momentu m/iinpulse/pulses.  The  two-degree 

■omentuin/itnpulse/pulses , which  come  in  from  the  unit  of  WDA,  approacn 
the  blocking  oscillator,  from  output/yield  of  which  are  supplied  to 
cathode  follower,  and  then  to  delay  line  (47.6  pss) , The  need  for  the 
introduction  of  this  line  is  caused  by  the  fact  that  with  the 

decoding  of  inquiring  and  response  signals  appears  the  constant  delay 
in  the  circuit  of  ranging,  i.e,,  appears  constant  range  error.  For 
the  elimination  of  this  error  is  realized  a delay  in  the 
starting/launching  cf  scanning/sweep  on  47.6  pss. 


After  passage  through  line  of  delay  two-degree 
■onentum/impulse/pulses  start  the  second  blocking  oscillator.  Formed 

with  blocking  oscillator  momentu  m/impulse/ pulses  are  supplied  to 
cathode  follower  and  tlurii  through  the  coupling  Pj  to  the  triggering 
of  scanning/sweep  PPI, 


Furthermore,  from  the  output/yield  of  blocking  oscillator  the 
■onentum/impulse/pulses  enter  the  channel  of  the  formation  of  range 
■arks  and  into  the  cascade/scage  of  the  agreement  of  the  channel  of 
division  and  formation  of  azimuth  markers,  employed  for  the 
exception/elirainatioti  of  the  eftect  of  the  fluctuations  of  the 
two-degree  and  ten-]?greu  tnomentum/irapulse/pulses,  which  can  occur  a.J 
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a result  of  impulse  shaping,  and  also  as  a result  of  an  inaccuracy  in 
their  mutual  adjustment. 


Channel  of  the  formation  of  range  marks.  From  the  output/yield 
of  the  blocking  oscillator  of  the  forming  channel  the  delayed 
two-degree  momentum/iin pulse/pulses  approach  buffer  amplifier, 
electronic  relay  and  for  the  starting/launching  of  shock-excited 
oscillator.  The  obtained  sinusoidal  oscillations  whose  frequency  is 
15  kHz  and  whose  amplitude  is  60  in  are  restricted  to  diode  limiter 
and  amplifier- limiter. 

From  the  output/yield  of  amplifier-limiter  are  removed  the 
positive  pulses  with  repetition  frequency  16  kHz,  by  which  is  stai+ed 
the  blocking  oscilla<-oc,  which  forms  the  10-kra  of  range  mark,  Tliose 
markers  approach  the  blocking  oscillator,  which  forms  the  50-km  of 
range  mark,  and  to  electronic  thermal  expansion  relay  the  10-km  of 

markers,  the  60-kni  of  range  mark  from  blocking  oscillator  are 
supplied  to  electronic  thocmal  expansion  relay.  After  expansion  10 
and  50  km  of  range  mark  mix  themselves  in  mixer  with  all  pulses 
formed  iii  the  unit  of  SI. 


'1 

I 

I 


I' 
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Channel  of  the  formation  of  the  expanded 
■omentum/impulse/pulses.  Pulse  widening  is  necessary  for  an  increase 
in  the  brightness  of  marks.  Depending  on  the  scale  of  scanning/sweep, 
the  pulse  duration  must  be  the  different  for  obtaining  on  screen  PPI 
Bark  of  the  necessary  brightness.  So,  on  scale  100  km  pulse  duration 
must  be  5,5  pss,  and  on  scale  400  km  must  19.0  pss. 


Momcntuni/impulse/pulses  ti.om  unit  Lake  approach  buffer  amplifier 
and  to  electronic  thermal  expansion  relay.  The  expanded 

■omentum/impulse/pulses  are  supplied  to  mixer.  Between  the  electronic 
tl  lermal  expansion  relay  and  the  mixer  is  provided  the  3.  c, 
restoration  circuit. 


channel  ol  the  formation  of  the  expanded  momentum/impuise/pulse 
of  KVP.  From  the  unit  of  the  adapter  of  supervisory  equipment  the 

■omentum/irapulse/pulse  KVP  is  supplied  to  buffer  amplifier,  th» 
electronic  relay  of  delay  and  electronic  thermal  expansion  relay. 
From  the  output/yield  of  the  last/iatter  relay  the 
■omentum/impulse/pulses  of  KVP  mix  themselves  in  mixer  with  o^ 
■omentum/impulse/pulsos.  Page  108. 


Fig,  91.  Functional  aiagram  of  the  unit  of  SI.  Key:  (1).  Channel  of 
the  formation  of  range  marks.  (2).  Buffer  amplifier,  (emf) . 

Electronic  relay.  (4),  Shock-excitod  oscillator.  (5).  Diode  limiter. 
(6),  Amplifier- limiter.  (7).  Blocking  oscillator  the  10-km  of 
■arlcers,  (8).  Electronic  thermal  expansion  relay  the  10-km  of 
■arkers.  (9).  Division  50  km.  (10).  Blocking  oscillator.  (11). 

Cathode  follower.  (12).  Delay  line  on  47.6  pss.  (13).  Blocking 
oscillator.  (14).  Cathode  follower.  (15).  Starting/launching  of 
scann ing/sweep.  (16).  Cascade/stage  of  restoration/reduction  with 

constant  component.  (17).  Channel  of  formation  and  delay  in  the 
two-degreo  signals.  (18).  Two-degree  signal.  (19).  Videosignal,  (20). 
Buffer  amplifier.  (21).  Electronic  thermal  expansion  relav.  (22). 
Mixer,  (23),  Channel  of  the  formation  of  the  expanded  videosig nals. 
(24).  Brightness,  (25).  Video  are  extension  signal,  (26).  Buffer 
amplifier.  (27),  The  electronic  relay  of  ds^lay,  (28).  Electronic 
thermal  expansion  relay.  (29).  Videomodula tion,  (30),  Channel  of  the 
formation  of  the  expanded  videosignal  of  KVP,  (31).  Ten-degree 
signal.  (32),  Buffer  amplifier.  (33).  The  electronic  relay  of 
shift/shear.  (34).  duffer  amplifier,  (35).  The  electronic  relay  of 
width.  (36),  CascadV^tage  of  agreement,  (37).  Duffer  amplifier. 

(38).  Multivibrator  of  duration.  (39),  Division  30®/  (40),  Th'^ 

electronic  relay  of  duration  30®.  (41),  Duration  of  markers  30°. 

(42).  Shift/shear  of  markers,  (43).  Limitation.  (44).  Corrective 
cascade/stage.  (45).  Buffer  amplifier.  (46),  The  electronic  cp.-lay  of 
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duration  10°.  (47).  Channel  of  the  formation  of  azimuth  markers, 
(48).  Northern  signal.  (49).  Duration  of  markers  10®.  Page  109. 


Channel  of  the  formation  of  azimuth  markers.  From  the  unit  of 
HDA  the  reference  pulses  ''36”  (ten-degree  momentum/impulse/pulses) 
are  supplied  to  the  buffer  amplifier,  from  output/yield  of  which  they 
are  passed  through  the  electronic  relay  of  shift/shear  to  4®  in  the 
direction  of  the  rotation/revolution  of  azimuth  antenna  (for  a 
decrease  in  the  maximum  fault  of  measurement  of  azimuth)  and  are  fed 
to  the  followxng  buffer  amplifier.  The  intensive 

Bomentum/impulse/pulses  start  the  electronic  relay  of  width,  which 
expands  momentum/impulse/pulses  to  16  pss.  The  obtained  wide 
Bomentum/impulse/pulses  approach  the  cascade/stage  of  coincidence,  to 

which  are  supplied  the  delayed  two-degree  momentum/impulse /pulses. 
Shift  by  4®  ton-degree  iiiomentum/irapulse/pulses  of  the  cascado/stage 

of  coincidence  througli  the  buffer  amplifier  move  to  division  circuit 
into  three.  The  obtained  momen tum/impulse/pul ser  with  frequency  20  Hz 
and  amplitude  50  in  approach  the  electronic  relay  of  duration.  The 
duration  of  thirty- degree  markers  can  bo  regulated. 


Ten-degree  momentum/impulse/pulses  from  the  cascade/stage  of  the 
agreement  througn  the  buffer  amplitier  start  the  electronic  relay  ot 
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the  dura+,ion  of  ten-degree  markers.  The  duration  of  these  markers  can 
be  regulated.  The  expanded  thirty-  and  ten-degree  markers  of  azimuth 
are  supplied  to  mixer.  From  the  output/yield  of  mixer  all  markers 
enter  PPI. 

Schematic  diagram  (Fig.  92).  Channel  of  formation  anfl  delay  in 
the  two-degree  mome ntura/impulse/pulses.  The  two-degree 
■omentum/impulse/pulses,  which  enter  from  the  unit  of  MDA,  are 
supplied  to  the  blocking  oscillator,  assembled  on  the  tube  of  Ln 
(6N1P)  and  which  works  in  the  mode/conditions  of  self-excitation  with 
repetition  frequency  80  Hz,  Two-degree  momentum/impulse/pulses 
synchronize  its  frequency.  From  the  output/yield  of  the  winding  of 
transformer  Tp3  are  removed  the  momentum/impulse/pulses  300  Hz 
frequency,  which  are  supplied  to  the  grid  of  the  cathode  follower, 
assembled  on  the  left  half  of  the  tube  of  Ljg  (6N1P),  Displacement  of 
the  control  electrode  of  the  lert  half  of  the  tube  of  the  L» i of 
blocking  oscillator  enters  from  divider /denominator  Rsi,  Hszf 
the  grid  of  cathode  follower  - from  divider/denominator  R6.a» 

connected  the  negative  pole  of  power  supply  - 180  in. 


With  the  load  or  the  cathode  follower  Rs^  the 


■omen tum/iiupuise/pulses  go  to  the  delay  line  in  the  LZ“1,  where  they 


are  delayed  on  47.6  pss,  whereupon  they  start  the  forming  blocking 
oscillator,  assembled  on  the  tube  of  Lja  (*NYP).  Passed  through  delay 
line  and  formed  by  blocking  oscillator  two-degree 

■omentum/impulse/pulses  through  the  cathode  follower,  assembled  on 
the  right  half  of  the  tube  of  Li4  (6NlP),  are  supplied  on  cable  for 
the  starting/launching  of  scanning/sweep.  This  circuit  provides  the 
starting, •..aunching  of  scanning/sweep  PPI  synchronously  with  the 

rotatioii/revolution  of  azimuth  antenna. 


In  the  absence  of  two-degree  momentum/impulse/pulses  from  the 
unit  of  WDA  the  trigger  circuit  of  scanning/sweep  will  wear/operate 
with  frequency  80  h?.  from  the  first  blccking  oscillator  (tube  of 
L||).  For  the  monitoring  of  the  mo  me nt u »/im pulse/pulses , which  start 
scanning/sweep,  is  provided  the  seat/socket  Gi»  Resistance  R59 
decreases  the  effect  of  monitoring  oscillograph  on  the  work  of 
circuit. 


Channel  of  the  formation  of  range  marks.  Prom  the  winding  of  2-S 
transformer  Tp*  biockxng  oscillator  on  the-  tube  of  i|3  two-degree 
■omentum/’ mpulse/pulses  are  supplied  through  capacitor  Cj  and 
resistance  Pg  to  the  grid  of  the  buffer  amplifier,  assembled  on  the 
left  hall  of  tube  Lj  (6N1P).  The  intensive  negative  pulse  starts  the 


DOC  = 76090017  PAGE 

circuit  of  the  electronic  relaj,  assembled  on  tube  Lg  (6Nlp).  The 
■omentum/inpulse/pulse,  developed  by  the  circuit  of  electronic  relay, 
must  t^Ke  rectanynldr  form  with  abrupt/steep  front/leading  and 
trailing  edges,  since  on  scale  400  km  the  pulse  duration  of  the 
circuit  of  expansion  must  be  2700  pss,  and  the  time  between 
consecutive  trigger  pulses  equal  to  to  3300  pss  consequently,  for  a 
period  of  the  restoration/reduction  of  circuit  comes  a total  of  600 
pss.  For  achievement  of  this  recovery  time  into  the  circuit  of  the 
coramunication/connection  between  the  anode  of  the  right  half  of  tube 
L2  and  the  grid  of  the  left  half  of  tube  Ig  is  included  the  cathode 
follower,  assemoled  on  the  right  half  of  tube  Li,  who  ensures  the 
rapid  recharge  of  coupling  capacitor  Ca,  improving  the 
slope/transconductance  of  trailing  edge  of  pulse.  Furthermore,  into 
anode  value  electronic  relay  Lg  is  included  tube  Lji  (iouble  diode 
the  6X2P) , which  decreases  the  time  of  the  restoration  of  circuit 
because  of  the  limitation  of  the  drop  of  the  anode  voltage  in  the 
beginning  and  at  the  end  of  the  inomentum/impu Ise/pulse,  caused  by 
parasitic  interelect.ro>ie  grid  capacitances  - anode.  Pages  110-111, 
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Fig.  92.  Fundaaental  circuit  of  the  unit  of  SI. 


Key:  (1) . Circuit.  (2) . Housing,  (eaf)  Hz.  (4) . ¥.  (5) . Videoes.  (6) , 
North.  (7).  marker.  (8)  marker.  (9).  Videoes  Byn.  (10).  Videoes  of 
■odes,  (11).  Starting/launching.  (12).  Housing,  Page  112,  The 

obtained  aomentura/impul se/pulses  through  capacitor  C*  start 
shock-excited  oscillator  on  tube  L3  (6N1P).  In  circuit  of  the  grid  ox 
this  oscxllator  is  inc.luded  guiding  the  half  of  tube  L4  (5X2P)  for 
the  shunting  of  positive  pulses. 


Shock-Qxcitad  oscillator  with  duct  C4 , C*,  Lj  in  the  cathode  of 
tube  generates  the  sinusoidal  sustained  oscillations  15  kHz 
frequency.  The  period  of  variation  of  frequency  15  kHz  corresponds  to 
distance  10  km.  From  the  part  of  the  turns  of  inductance  coil  L| 
through  resistance  Rj4  oscillation  they  are  supplied  to  th» 
cascade/stage  of  limitation,  made  on  the  left  half  of  tube  L4  (6X2P), 
The  negative  iialt-waves  of  sine  voltage  from  this  cascade/stage  start 
the  cascade/stage  of  peaking,  assembled  on  tube  Ls  (6JlP).  Because  of 
the  inclusion  into  the  anode  circuit  of  inductance  coil  Lg,  th^ 
cascade/stage  generates  one  pointed  raoraentua/impulse/pulse  during  the 
action  of  negative  half-wave. 
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The  pointed  positive  pulses,  removed  from  plate  load  Eia» 
through  capacitor  Ca  and  the  buffer  stage,  assembled  on  the  left  half 
of  tube  Lft,  start  the  blocking  oscillator,  made  on  the  right  half  of 
tube  La  (6n1P).  Blocking  oscillator  form/shapes  the  10-km  of  the 
range  mark,  whicii  from  the  winding  of  2-5  transformer  Tpi  through 
capacitor  Cn  are  supplied  to  buffer  stage  on  the  left  half  of  tube 
Ls  (6NlP),  and  then  to  the  cascade/stage  of  expansion.  From 
divider/denominator  Hj,,  R22  through  capacitor  C,3  and  resistance  P27 

the  momentum/impul se/p ulses  6 pss  wide  approach  the  buffer  stage, 
assembled  on  the  left  half  of  tube  L7  (6N1P).  On  the  right  half  of 
tube  L7  is  assembled  the  blocking  oscillator,  which  works  in  the 
■ode/conditions  of  division  so  that  it  is  started  by  each  fifth  10-km 
by  th«  momentum/im pulse/pulso,  which  enters  from  buffer  stage.  From 
blocking  oscillator  the  momentum/impu Ise/pulses  through  the  buffer 
amplifier,  assembled  on  the  right  half  of  tube  Lr  (6N1P),  are 
supplied  to  the  cascade/stage  of  expansion  the  50-km  of  markers  on 
the  tube  of  Ljo  (6N1P)  , 


Momen tum/impulse/pulse  from  blocking  oscillator  creates  during 
the  anode  resistance  H39  the  buffer  stage,  which  is  simultaneously 
the  load  of  cutoff  tube  L9  (6n1P)  the  cascade/stage  of  expansion, 
high-amplitude  momentum/impulsf /pulse,  which  starts  cascade/stage  of 
expansion.  This  cascado/stage  is  assembled  according  to  th>’»  circuit 
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of  the  ¥aitin9  multivibrator  «ith  the  cathode  resistance  coupling 
Bas*  In  the  absence  of  trigger  pulse  the  right  half  of  tube  L,  is 
unloclced,  since  its  grid  is  connected  through  the  high  resistance  R42 
to  source  +180  in«  The  incoming  negative  pulse  cuts  off  the  right 
half  of  tube  L9,  In  this  case  from  resistance  Rj*  is  removed  the 
cutoff  voltage  and  the  left  half  of  tube  L9  is  triggered.  The  voltage 
drop  across  resistance  R42,  caused  by  the  discharge  current  of 
capacitor,  supports  the  right  half  of  tube  L9  in  the  closed  state  and 
after  completion  of  the  action  of  monentum/impulse/pulse  until 
voltage  falls  to  the  potential  of  the  triggering  of  tube.  Only  after 
this  the  circuit  of  the  cascade/stage  of  expansion  abruptly  returns 
to  the  initial  state.  Thus  on  plate  load  R40,  R4i  are  obtained  the 
positive,  almost  square  pulses  whose  duration  depends  in  essence  on 
constant  time  value  The  circuit  of  expansion  on  the  tube  of 

Ijo  works  analogously  described. 


Expanded  10  and  the  50-km  of  range  mark  through  capacitors  Cj* 
and  Cj9  are  supplied  to  mixer. 


Channel  of  the  formation  or  the  expanded 
■omentum/impulse/pulses,  liomentum/impulse/pulses  from  unit  Lake 
through  block  capacitor  C54  approach  the  inlet  cf  the  buffer 


iL  j,  I1..I 
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aiplifier,  assembled  on  the  lett  half  of  the  tube  of  Li*  (6N1P). 


Page  113, 


In  the  grid  of  circuit  of  buffer  stage  is  included  the  diode  for 
shunting  of  negative  pulses,  Moraentum/impulse/pulses  start  the 
electronic  relay,  assembled  on  the  tube  of  Lzo  (6N1P)  whose  work  is 
analogous  to  the  work  of  the  cascade/stage  of  expansion  on  tube  L9. 
The  pulse  duration,  torm/shaped  by  electronic  relay,  depends  on  the 
selected  scalo  of  scanning/sweep  and  is  determined  by  the  time 
constant  of  circuit  C29,  8,3  or  value  Cjj,  893,  8,9,  R^e  * with 
respect  5,5  or  to  19,0  (.iss. 


During  switching  the  scales  of  scanning/sweep  wear/operates 
relay  Pj,  which  by  its  contacts  shunts  resistances  R98,  thereby 

changing  pulse  duration. 


Prom  plate  load  R,2  the  positive  pulses  through  capacitor  C27 
approach  the  inlet  or  the  cascade/stage  of  mixer.  In  connection  with 
the  fact  that  the  signals  from  aircraft  go  with  different  intervals 
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fro«  each  other,  on  capacitor  C^r  there  can  be  different  residual 
charge,  that  it  would  lead  to  a change  in  the  displacement  on  the 
grid  of  mixer,  i.e.,  to  a change  in  the  brightness  of  marks.  For  the 
eliaination  of  this  phenomenon  into  channel  is  introduced  the  d.  c. 
restoration  circuit  on  the  right  half  tube  of  Lja  (6X2P).  During  the 
transaission  of  the  expanded  momentum/iapulse/pulse  the  accumulated 
on  capacitor,  charge  leaks  off  through  the  diode. 


Channel  of  the  formation  of  the  expanded  moraentum/iapulse/pulse 
of  K7P.  Momentum/im pulse/pulse  KVP  from  unit  PU  through  capacitor  629 
is  supplied  to  the  grid  of  the  closed  buffer  stage,  assembled  on  the 
right  half  of  the  tube  of  L19  (6N1P)  , and  then  to  the  electronic 
relay  of  delay  on  tho  tube  of  Lji  (6N1P),  The  circuits,  assembled  on 
the  indicated  tubes,  are  analogous  to  the  circuits,  assembled  on  the 
left  halt  of  the  tube  of  1^9  and  the  tube  of  Lao.  Tube  Lai  delays 
■oien tuin/impulse/puise  KVP  on  400-500  pss  (60-80  km). 


In  plate  load  8ioa  the  electronic  relay  of  pulse  delay  the  KVP 
through  capacjtor  Cjq  antecs  in  the  diagram  of  the  electronic  relay 

of  widtn  on  the  tube  ot  i.za  (6N1P)  . The  negative  pulse,  obtained  as  a 
result  of  dj tfarentia^ion  ot  the  trailing  edge  of  input  pulse,  starts 
this  electronic  relay.  Circuit  works  analogous  with  the  circuit  ot 
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th€  electronic  relay  of  delay.  Electronic  relay  on  the  tube  of  Laz 
issues  Djoiaentum/ia pulse/pulse  by  duration  41  or  16  pss  depending  on 
the  scale  of  scanning/sweep.  During  switching  the  scales  of 
scanning/sweep  wear/operates  relay  Pj  and  is  closed  resistance  Rio9- 
Thereby  is  changed  the  time  constant  of  circuit  Cji,  Rio«»  ^iio*  The 
obtained  momentura/impulse/pulses  of  KVP  enter  through  capacitor  C33 

to  nixer. 


Channel  of  the  formation  ol  azimuth  marlcers.  The  formed  in  the 
unit  of  WDA  reference  pulses  *'36”  (ten-degree  markers)  through  the 
knife  coupling  Pa  and  capacitor  €35  are  supplied  to  the  grid  of  the 
closed  buffer  stage,  made  on  the  right  half  of  the  tube  of  Lja 

(6N1P).  Positive  pulse  open/discloses  tube,  and  in  plate  load  Rur, 
which  is  simultaneously  the  load  of  cascade/stage  on  the  tube  of  Laj 

(6M1P),  appears  tne  negative  pulse,  which  starts  the  electronic  relay 
of  shift/shear.  Cascaiia/stage  on  the  tube  of  Las  is  made  according  to 
the  circuit  of  the  waiting  multivibrator  with  common/gerieral/total 
cathode  re£,;.3tance.  His  work  is  described  earlier. 


The  f lectronic  relay  of  shift/shear  develops  the  square  pulse 
(5-10  Mss)  , which  corresponds  to  shift/shear  1-6°.  From  plate  load 
Rii7  the  f^lecrroaic  relay  of  the  shift/shear  through  capacitor  Cjg 
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the  aomentUB/impulse/pulses  are  supplied  to  the  grid  of  the  buffer 

stage^  assenbled  on  the  left  half  of  the  tube  of  (6N1P),  and  then 
to  the  circuit  of  the  electronic  relay  of  width  on  the  tube  of  L24 
(6N1P).  Capacitor  Csa  and  resistance  Rn^  differentiate  the  delayed 
tan-degree  aomentum/iiB pulse/pulse.  The  delay  tine  in  the 
■oaentum/iBpulse/pulse , i*e.,  the  shift/shear  of  Barkers,  is  realized 
by  potential  changing  on  the  grid  closed  tube  of  123  by  potentiometer 
*M3  whose  spline  is  derived  on  the  front/leading  panel  of  unit  with 
inscription  the  "shift/shear  of  markers*'. 


Page  114. 


Tube  l24  is  started  by  the  trailing  edge  of  the  differentiated 
■OBentum/itnpulse/puIse,  From  load  cascade/stage  is  removed  the 

■omen  tum/i  IT  pulse/pulse,  by  duration  of  approximately  1.66  pss  (1®), 
that  ensures  the  normal  operation  of  the  cascade/stage  of  coincidence 
during  the  possible  fluctuations  of  noth  incoming 
■Oientum/impulse/pulses . To  the  cascade/stage  of  agreement  on  the 
tube  of  L25  (6X2P)  are  supplied  the  wide,  delayed  to  6,6  nss 
ten-degree  momentu  m/im  nu  Ise/pulses  from  load  Hj23  ^ind  the  delayed  on 
47.6  MSS  two-degrec  momentum/inipulse/pulses  from  the  winding  of  2-5 
transformer  TP4,  The  rncoraing  momeutum/impulse/pulses  are  summarized 
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during  resistance  Ri2  7.  Both  moBienturo/impulse/pulses  can  be 
controlled  with  the  aid  of  oscillograph,  the  connected  in  seat/socket 
G3  on  front/leading  panel  unit.  The  left  half  of  the  tube  of  135  is 
closed  by  the  positive  voltage,  removed  from  potentiometer  Rjas  whose 
spline  is  derived  on  front/leading  panel  with  inscription 
♦•liBitation", 


The  potential  of  the  cathode  of  the  left  half  of  the  tube  of 
is  selected  so  that  the  tube  is  opened  only  if  the  total  pulse 

aiplitude  exceeds  voltage  on  cathode,  i.e.,  there  is  the  agreement  of 
both  momentum/impulse/pulses.  Limitation  level  is  checked  with  the 
aid  of  the  oscillograph,  connected  in  seat/socket  Gg, 


From  load  cascade/stage  of  agreement  are  removed  th'=* 

ten-degree  moraentuw/impulse/pulses,  which  coincide  in  time  with 

two-degree,  that  synchronize  the  work  of  entire  display  unit.  These 
■omen tuBi/impulsf /pulses,  shifted  on  6,6  pss  (4®),  are  supplied 
through  capacitor  to  the  buffer  stage,  made  on  the  loft  half  of 
the  tube  of  Lg*  (6NlP)  and  which  is  the  waiting  multivibrator  vith 
the  grouiKied  cathode,  Cascade/stage  works  in  the  mode/cond  itions  of 
division  into  three. 


i • t»w  j-rr»i.sj!^-^?T-7^j 
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Frotii  load  Pi 3 9 multivibrator  are  removed  the  positiva  square 
pulses  whose  duration  it  is  possible  to  change  within  limits  30-50 
pss  (20-300)  by  potentictnetec  R141  with  label  the  **division  of 
markers  30O”,  pulse  durations  it  is  possible  to  check  during 
seat/socket  G4  the  ''monitoring  - division  is  30®". 


The  phase  of  thirty-degree  momontum/irapulse/pulse  is  determined 
by  the  phase  of  northern  momentum/impulse/pulse.  For  this  purpose  in 
the  circuit  of  the  unit  of  SI  is  utilized  the  corrective 
cascade/stage,  assembled  on  the  right  half  of  the  tube  of  L^a  (6N1P). 
Cascade/stage  is  closed  by  the  negative  displacement,  supplied  from 
divider/denominator  Hi43,  Ri44  through  resistance  R145.  The  load  of 
cascade/stage  is  the  resistance  Pi  39,  coramon/genecal/total  for  the 
right  halves  of  tubes  of  127.  The  formed  in  unit  wpA  positive 

northern  momentum/impulse/pulse  through  capacitor  C47  is  supplied  to 
the  grid  of  the  closoa  corrective  cascade/stage.  On  the  plate  load  of 

cascade/stage  appears  the  negative  pulse,  which  through  capacitor  C45 
is  suppliea  to  the  grid  of  the  left  halt  of  the  tube  of  127  and  cut.s 
off  it,  however,  since  the  ten-degree  moraentum/irapulse/pul  sos,  which 
start  this  tube,  are  shifted  on  6.6  pss  relative  to  northern 
■omen tum/impulse/pulse,  then  after  the  closing  of  tube  by  northern 
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■ooentum/iapulse/pu Ise  the  following  ten-degree 
moientum/iapulse/pulse  it  conies  through  6.6  pss.  From  this 
■oaentuB/iapulse/pulse  begins  the  process  of  division  into  three.  As 
a result  the  thirty-degree  markers  of  azimuth  begin  always  from  zero 
(northern)  direction. 


Positive  pulses  from  the  load  of  the  multivibrator  through 
capacitor  are  supplied  to  the  grid  of  the  buffer  amplifier, 
assembled  on  the  left  half  of  the  tube  of  L28  (6N1P).  The  obtained  on 
load  Risi  momentum/iinpulse/pulse  starts  the  electronic  relay,  which 
foti/shapes  positive  sguare  pulses  by  duration  2700  mss,  also,  with 
frequency  20  Hz,  which  correspond  to  thirty-degree  markers. 
Homentum/impulse/pulsc  by  duration  2700  pss  is  intended  for  the 
illumination  of  th irty- degree  azimuth  markers.  From  the  load  of 
electronic  relay  the  positive  pulses  through  capacitor  C\9  approach 
mixer.  Page  115. 
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Fig*  93.  Unit  of  SI:  1 potentioaeter  of  the  bcightness  control  of  the 
■arker  of  KVP;  2 - the  potentioaeter  of  brightness  control  the  50-ka 

of  Barkers;  eaf  - the  potentioaeter  of  brightness  control  the  10-km 
■arkers;  4 - hours;  5 - the  potentiometer  of  the  brightness  control 

of  thirty-degree  markers;  6 - the  potentiometer  of  the  brightness 
control  of  ten-degree  markers;  7 - the  adjustment  knob  of  the 

brightness  video  markers;  8 - the  potentiometer  of  division  the  !iQ-ka 
of  markers;  9 - the  potentiometer  of  the  division  thirty-degree 

■arkers;  10,  11,  12,  13,  14  - monitoring  jacks;  15  - the 
potentiometer  of  the  adjustment  of  the  duration  of  thirty- degree 
■arkers;  16  - the  potentiometer  of  the  adjustment  of  the  duration  of 
ten-degree  markers;  17  - the  potentiometer  of  the  adjustment  of  the 
shift/shear  of  markers.  The  ten-degree  azimuth  markers,  obtained 

during  resistance  Rizs#  passed  through  the  cascade/stages,  made 
on  the  left  half  of  the  tube  of  L?6  (6N1P)  and  the  tube  of  L30 
(6N1P),  and  througn  capacitor  Csj  from  part  of  load  they  are 

supplied  to  mixer.  In  circuits  is  provided  the  possibility  of  the 

■anual  adjustment  of  the  duration  of  ten-degree  and  thirty-degree 
■arkers.  The  splines  of  potentiometers  are  derived  on  the 
front/leading  panel  or  unit  with  labels  the  "duration  of  markers  1 0°" 
and  the  "duration  of  marKers  30*^", 


mi  X 


All  moment um/impulse/pulses,  formed  in  the  unit  of  SI, 
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theaselves  and  on  cable  are  supplied  to  unit  PPI  for  lodulation  of 
the  electron  beam  of  tube. 


Hixer  is  made  on  the  tubes  of  Lis,  Lis,  L17  (6NlP)  according  to 
the  circuit  of  the  cathode  followers,  interconnected.  By  changing 
displacement  on  the  grid  of  each  cathode  follower,  it  is  possible  to 
regulate  the  amplitude  of  the  corr">s ponding  mcmentum/impulse/pulse. 
The  hnob/sticks  of  the  potentiometers,  which  control  the  displacement 
of  tubes,  are  derived  on  the  front/leading  panel  of  unit.  For  the 
monitoring  of  the  mixed  raoraentum/impulse/puises  on  the  front/leading 
panel  of  unit  derived  monitoring  jack  Gj. 


Constiuctions,  Unit  (Fig,  93)  is  assembled  on  right-angled 
chassis/landing  gear.  From  behind  unit  is  a knife  coupling  for  th? 

connection  of  power  supply  and  alignment  pins.  The  mounting  of  unit 
is  made  in  the  busemont  of  chassis/landing  gear. 


On  f ront/lead inj  panel  are  established/instalied  the  hours,  and 
on  it  are  derived  the  splines  of  the  potentiometers  of  the  briglitnoss 
control  of  the  main  impulses  of  unit,  shift/shear  of  markers, 
duration  of  ten-  and  thirty-degree  maikars,  division  of  th irty -degree 
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■arlcers,  division  the  50-km  of  markers.  Brightness  from  markers  from 

aircraft  and  KVP  is  regulated  by  separate/individual  knob/stick. 
Furthermore,  on  front/leading  panel  are  derived  the  monitoring  jacks, 

mhich  make  it  possible  to  check  the  work  of  unit  on  oscillograph. 


Display  unit  of  circular  scan. 


Plan  position  indicator  is  intended  for  obtaining  on  the 
cathcde-ray  tube  face  of  marks  from  the  aircraft,  equipped  with 
onboard  equipment,  and  the  determination  of  slant  range  and  azimuth 
of  aircraft.  Page  116. 
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Fig-  94.  Functional  diagram  of  unit  PPI. 

Key:  (1) • Trigger  pulse.  (2).  Channels  of  the  formation  of  horizontal 
and  vertical  component  iscanning/sweep-  (emf).  Sawtooth  generator. 

(4),  Input  push-pull  amplifier-  (5).  Output  push-pull  amplifier.  (6). 
Buffer  amplifier.  (7),  Multivibrator  of  duration.  (8).  Paraphase 
amplifier.  (9)  - Comraon/general/total  diode  of  sawtooth  generator. 

(10).  Sweep  amplitude.  (11).  Fixing  cascade/stage.  (12).  Deflection 
coil.  (13).  Fixing  spool.  (14).  Inverter  cascade/stage.  (15). 
Cascade/stage  of  illumination.  (16).  Sawtooth  generator.  (17).  Input 
of  push-pull  amplifier.  (18),  Centering.  (19).  Fixing  cascade/stages. 
(20).  Zero-setting  on  vertical  line.  (21).  Channel  of  the  formation 
of  the  square  pulses  illumination.  (22).  Transfcrmer  of  vertical 

comprising.  (23).  Cathode  follower.  (24),  Phase  discriminator.  (25). 
Output  cathode  follower.  (26),  Videosignals  and  markers.  (27), 
Amplitude  of  sweep  voltage,  (28).  Sine  wave  oscillator.  (29), 
Transformer  of  carrier  frequency.  (30).  Indicator  instrument,  (31), 
Cascade/stage  of  ciaraping,  (32).  Circuit  of  brig* ' ness.  (33). 
Brightness,  (34).  Transformer  horizontal  component,  (35),  Cathode 
follower.  (36) . Phase  discriminator.  (37) . Output  cathode  follower. 

(38).  Zero-setting  on  horizontal.  (39).  scheme  of  control  of 
cathode-ray  tube.  (40),  1 focus  5-th  cascade/st age,  (41).  Focus.  Page 


117. 
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Functional  diagram  (Fig.  94)  consists  of  the  channels  of  the 
foriation  of  the  horizontal  comprising  scanning/sweep,  formation 
vertical  component  scanning/sweep,  formation  of  the  square  pulses  of 
illumination  and  scheme  of  control  of  cathode-ray  tube. 


Channel  of  the  formation  horizontal  component  scanning/sweep. 
Trigger  pulse  from  the  unit  of  SI  is  supplied  to  the  buffer  stage, 
with  the  aid  of  which  is  started  the  multivibrator  of  duration. 

Homen tum/irapulse/pulse  from  multivibrator  approaches  the  paraphase 
amplifier,  from  loads  of  which  are  removed  two  identical  square 
pulses  of  opposite  polarity.  Square  pulses  start  sawtooth  generators, 
whereupon  the  amplitudes  of  sawtooth  pulses  change  according  to  the 
law  of  sine  and  cosine  of  the  angle  of  rotation  of  antenna.  For 
obtaining  the  voltages  of  development/scanning,  proportional  to  the 
sine  and  the  cosine  of  the  angle  of  rotation  of  antenna  in  channel  is 
applied  the  circuit,  which  consists  of  sine  wave  oscillator, 
transformers,  phase  discriminators  and  cathode  followers. 


Sine  wave  oscillator  creates  continuous  oscillations  1500  hz 


frequency  and  iz  supplies  the  excitation  winding  of  the  noncontact 
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selsyn  of  BS-2,  and  also  the  primary  winding  of  the  transformer  of 
carrier  fteguency. 


From  the  output  windings  of  selsyn  are  removed  two  voltages,  one 

is  proportional  to  the  sine  of  the  angle  of  rotation  of  azimuth 
antenna  - horizontal  component  scanning/sweep,  another  - to  the 
cosine  of  the  angle  of  rotation  of  azimuth  antenna  - vertical 
component  scanning/sweep. 


The  voltage  of  horizontal  (sine)  comprising  scanning/sweep 
enters  from  selsyn  to  the  transformer  horizontal  component 
scanning/sweep,  and  the;i  to  the  cathode  follower,  which  divides  the 
circuits  of  phase  discriminator  and  selsyn.  Besides  the  voltage 
horizontal  component  scanning/sweep,  to  phase  discriminator  from  the 
transformer  of  carrier  frequency  is  supplied  the  voltage  1 BOO  Hz 
frequency. 


From  the  jutput/yield  of  phase  envelope  detector  of  voltagf', 
proportional  to  the-  cosine  of  tlie  angJc  of  rotation  of  azimuth 
antenna,  approaches  cathode  follower  and  from  it  to  sawtooth 
generator.  The  obtained  in  pulse  generator  of  vcitage  are  amplified 
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by  input  amplifier,  and  then  output  push-pull  amplifier.  The  load  of 
push-pull  amplifier  is  the  deflection  coil.  After  this  amplifier  in 
channel  are  provided  the  cascade/stages  for  fixation  of  the  initial 
level  of  the  momentum/impulse/pulses  of  sam-tooth  voltage. 


The  channel  of  the  formation  vertical  component  scanning/sweep 
is  analogous  to  the  channel  of  the  formation  horizontal  component 
scanning/sweep. 


Channel  of  the  formation  of  the  square  pulses  of  illumination. 
The  formed  by  multivibrator  square  pulses  start  the  inverter 
cascade/sta je,  which  in  turn,  by  negative  square  pulse  cuts  off  the 
cascade/stage  of  illumination.  At  the  cutput/yield  of  the 
cascade/stage  of  illumination  is  formed  the  negative  square  pulse, 

which  depending  on  the  scale  of  scanning/sweep  has  different 
duration.  This  mome ntum/impulse/pulse  is  supplied  to  the  cathode 
circuit  of  cathode-ray  tube,  brightening  scanning/sweep  during 
direct/straignt  course  of  ray.  For  fixation  of  the  initial  level  of 
negative  pulses  in  channel  are  provided  the  fixing  caccade/s  'ges. 


Scheme  of  control  by  cathode-ray  tube  consists  of  the  circuit  of 
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prelilinary  centering,  circuit  of  brightness  control  with  the 
cascade/stage  of  clamping  scanning/sweep  and  fixing  cascade/stage. 

Schematic  diagram  (Pig*  95).  Channel  of  the  formation  horizontal 
component  scanning/sweep.  The  formed  in  the  unit  of  si  trigger  pulse 
through  knife  switch  Pj  and  capacitor  Cj  is  supplied  to  the  grid  of 
closed  with  negative  voltage  from  divider/denominator  Bj,  B3  the 
buffer  stage,  assembled  on  the  left  half  of  tube  Lj  (6M1P) . Pages 
118-119. 
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Pig.  95.  Schematic  diagram  of  the  block  PPI. 

Kej:  (1).  Circuit.  (2),  housing,  (emf)  Hz.  (4)  in.  (5),  video 
complete.  (6).  Videoes  simplified.  (7).  Scale.  Key  cont.  for  Page 
119.  (1).  Vert,  (2).  Horiz.  (emf).  Vert.  (4).  Horizon/level,  (5). 
telephone,  (6),  Telephone,  (7).  Throat  microphone.  (8),  Throat 
microphone.  (9).  Selsyn.  (10).  Housing.  (11).  Page  120. 
Momentum/impulse/pulse  from  buffer  stage  starts  the  waiting 
multivibrator,  made  on  tube  L2  (6B1P)  according  to  circuit  with  the 
grounded  cathodes  and  negative  displacement  on  grid  of  one  of  the 
tubes.  Multivibrator  develops  square  pulses  by  duration  670  mss  or 
2700  pss  depending  on  the  scale  of  scanning/sweep  (100  or  400  km). 


During  the  absence  of  trigger  pulses  the  right  half  of  tube  Lj 
is  closed  by  negative  displacement  from  voltage  divider  Re,  R9, 

and  the  left  half  is  opened,  since  its  grid  through  the  high 
resistance  Rs,  E*  or  R,,  is  connected  to  source  *250  in. 


In  the  circuit  of  multivibrator  is  included  cathode  follow^i  on 
the  tube  of  Lgj  (6N1P)  for  a decrease  in  the  recovery  time  of 
multivibrator,  which  is  determined  by  the  time  constant  of  circuit  C3 
- grid  resistance  - cathode  of  the  tube  of  Lzs  and  must  not  excofd 
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250  pss*  With  the  aid  of  switch  B|  ('•  scale  100  km  - 400  km”)  and 
relaj  P^  is  realized  switching  the  pulse  duration  of  multivibrator. 
In  this  case  to  resist  ince  Bs  (”  scale”)  is  connected  resistance  R4 

or  R99. 


From  load  R^  multivibrator  positive  square  pulses  enter  through 
capacitor  to  the  paraphase  amplifier,  assembled  on  the  right  half 
of  tube  Li,  and  through  circuit  C5-R9  to  the  amplifier,  made  on  +he 
left  half  of  the  tube  of  the  Lio  channel  (6N1P)  of  the 

formation  of  the  square  pulses  of  illumination.  From  loads  Pn,  Riz 
paraphase  amplifier  are  removed  the  negative  square  pulses  of 
identical  amplitude  and  are  supplied  tc  tube  L3  (6x2P) , which  is 
common/general/total  in  the  oscillator  circuit  of  the  saw-tooth 
voltage  of  the  channel  of  horizontal  and  vertical  component 
scanning/sweep. 


Sawtooth  gena tutor  must  develop  the  linearly  changing  stress, 
modulated  in  amplitude  according  to  the  law  of  sine  or  cosine  of  the 
angle  of  rotation  of  azimuth  antenna. 


The  oscillator,  assembled  on  the  tube  of  L19  (6n1P)  according  to 
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the  circuit  of  parallel  feed,  supplies  by  sine  voltage  1500  Hz 
fceqaency  the  excitation  winding  of  the  noncontact  selsyn  of  bs-2  and 
the  primary  winding  of  the  transformer  of  the  carrier  frequency  Tpj. 
The  oscillator  frequency  it  determines  the  duct,  which  consists  of 

the  inductance  of  the  excitation  winding  of  selsyn,  the  primary 
winding  of  transformer  TPi  and  of  capacitor  For  maintaining 

generation  in  circuit  is  applied  the  positive  feedback  through  the 
left  half  of  the  tube  of  From  plate  load  and  the  right 

half  cf  the  tube  of  L19  the  sine  voltage  through  capacitor  C30  is 
supplied  to  the  grid  of  the  left  half  of  the  tube  of  Lj,, 


The  weak  negative  coinmunication/connection  through  the  cathode 
resistance  R*j  improves  the  form  of  the  generatable  sine  voltage. 
Resistance  R^g  regulates  the  stress  level  of  development/scann inq  on 
horizontal  and  vertical  lines.  The  spline  of  this  resistance  is 
derived  on  the  front/leading  panel  of  unit.  Frcit  plate  load  R^,  the 

sine  voltage  through  capacitor  approaches  the  grid  of  the  right 
half  of  thp  tube  of  Li 4. 


Fiom  output  u ladings  g and  i of  solsyn  out  of  phase  by  120® 
alternating  voltagi?s  are  supplied  to  the  primary  winding  of  5-3 
transformers  tps  (horizontal  component  tne  scanning  voltage). 
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From  the  third  output  winding  £ of  selsyn  the  voltags  approaches 
the  primary  winding  of  3-4  transformers  Tp?  (vertical  component  the 
scanning  voltage) . Another  end/lead  of  the  winding  of  selsyn  4 is 

connected  to  the  midpoint  of  4 transformers  TPs.  This  start  of 
windings  makes  it  possible  to  obtain  shift/shear  on  90®  voltages, 

suppliea  to  transformer.  From  the  secondary  windings  of  transformers 
are  removed  the  voltages,  also  out  of  phase  to  90®,  proportional:  one 
to  sine  of  the  angle  of  rotation  of  antenna  (horizontal  component 
scanning/sweep),  another  to  the  cosine  of  the  angle  of  rotation  of 
antenna  (verticai  component,  scanning/sweep) , The  obtained  voltages 
through  capacitors  C37  and' Cj*  are  supplied  to  the  grids  of  the 
closed  cathode  followers,  collected  on  the  tube  of  Lgg  (6N1P), 


End  of  section 
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Fig.  96*  Failure  diagram  of  phase  discriminator. 
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Cathode  followers  are  intended  for  the  decoupling  of  the 
circuits  of  phase  discriminator  and  selsyn.  By  a change  in  the 
displacement  on  the  grids  of  cathode  followers  with  the  aid  of 
potentiometers  Rg2  (*•  zero-setting,  horizon/level.  ")  and  R7*  (" 

zero-setting,  vert-,”)  in  the  absence  of  the  voltage  of  signal,  is 
establish/installed  the  central  position  of  spot  on  cathode-ray  tube 

face. 


The  channels  of  the  formation  of  the  horizontal  and  vertical 

components  of  scanning/sweep  are  identical  (tube  of  Lao  hai  - 
6N1P) ; therefore  let  us  examine  the  diagram  of  the  channel  of  the 
formation  only  of  horizontal  component  scanning/sweep. 


prom  load  Rgo  cathode  follower  the  voltage  of  the  signal 
horizontal  component  scanning/sweep  is  supplied  to  the  diagram  of  the 
phase  discriminator,  executed  on  the  tube  of  Lai  diagram  of 

the  switched  detector.  Tho  scanning  voltage  is  supplied  to  the  anode 
of  the  tight  half  of  the  tube  of  Lai  ®nd  to  the  cathode  of  the  left 
half  of  the  tube  of  Lai,  the  grids  of  tubes,  enters  the  voltage  of 
carrier  frequency  from  windings  7-B  and  9-10  transformers  Tpi, 
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The  work  of  the  diagran  of  phase  discrininator  is  explained  by 
Pig.  96.  Before  torgue/noaent  tj,  is  opened  the  left  half  of  the  tube 
of  L2i  (see  Fig,  9 5).  Condenser/capacitor  C40  up  to  torgue/aoaent  tj 
is  conpletely  dischacged.  Pro®  torgue/moaent  ti,  this  tube  is  opened 

only  at  the  torgue/noaents  of  the  agreenent  of  the  positive  half-wave 
of  the  voltage  of  carrier  frequency  with  the  negative  half-wave  of 
the  voltage  horizontal  component  scanning/sweep.  Condensar/capacitor 
C40  for  each  negative  half-wave  of  voltage  will  be  recharged  of  up  to 
negative  amplitude  value  on  the  circuit:  the  left  half  of  the  tube  of 
L2t  to  be  recharged  friction  Rgo#  Rsi* 

condenser/capacitor  C4Q  - the  anode  of  the  left  half  of  the  tube  of 
L21. 


Op  to  point  in  time  t2  (see  Fig,  96)  condenser/capacitoc  C40 
(see  Fig.  95)  it  will  be  loaded  to  the  maximum  value  of  the  signal 
horizontal  component  scanning/sweep,  potential  on  the  anode  of  the 

left  halt  of  the  tube  of  Ln  will  become  more  negative  than  on 
cathode,  and  tube  will  be  shut.  But  at  this  tine  will  be  discovered 
the  right  half  of  the  tube  of  L2J*  since  potential  on  its  cathode 

will  be  more  negative  than  on  the  anode,  because  of  charga  of 
capacitor  C40, 
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For  tine  tg-t,  (cm..  Fig.  96)  the  right  half  of  tubs  is  opened 
at  the  torque/Boaen ts  of  the  agreement  of  the  positive  half-waves  of 
the  voltage  of  carrier  frequency  with  the  negative  half-waves  of  the 
voltage  horizontal  conponent  scanning/sweep.  Up  to  point  in  tiae  tg, 
condenser/capacitor  win  discharge  itself.  Beginning  ftot 
torque/Boaent  tj  the  right  half  of  the  tube  of  Lgi  opened  at  the 
torque/Boaents  of  the  agreement  of  the  positive  half-waves  of  the 
voltage  of  carrier  frequency  with  the  positive  half-waves  of  the 
voltage  horizontal  component  scanning/sweep.  Condenser/capacitor  C^q 

up  to  point  in  tiae  64  will  be  loaded  to  the  aaxiBua  positive  value. 
Proa  this  time  the  potential  of  the  anode  of  the  right  half  of  the 
tube  of  Lgj  will  become  negative  with  respect  to  cathode  and  tube  it 
will  be  shut,  but  the  left  half  of  the  tube  of  Lg|  will  be 
discovered. 


Page  122. 

For  time  tj-ts,  the  left  halt  of  the  tube  of  Ln  is  opened  at 
the  torque/aomsnts  ot  the  agreement  positive  the  half-wave  of  the 
voltage  of  carrier  frequency  with  the  positive  half-waves  of  the 
voltage  horizontal  component  scanning/sweep.  Capacitor  C40  is 
discharged.  At  torque/moment  t,,  the  voltage  across  capacitor 
approaches  zero  and  entire  process  begins  to  be  repeated.  Thus  from 
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capacitor  C40  is  remove/taken  voltage  whose  frequency  is  1.66  Hz 
whose  aaplitude  is  proportional  to  the  sine  of  the  angle  of  rotation 

of  azimuth  antenna.  Displacement  on  the  grids  of  the  tube  of  Ln  (see 
Pig.  95)  - automatic,  cell/elements  - C35,  E73  and  C3*,  B74, 


The  obtained  sine  voltage  is  filtered  by  circuit  Rs**  ^43  and 
approaches  the  grid  of  the  cathode  follower,  assembled  on  the  right 
half  of  the  tube  of  Lj,  (6n1P).  From  load  Rsg  this  repeater  the 
voltage  horizontal  component  scanning/sweep  is  supplied  to  the 
generator  of  the  Lxi  (6X2P)  of  saw-tooth  voltage.  This  voltage  is 
switched  by  switch  (”  the  checking  of  the  voltages  of 
development/scanning  is  vertik.  - Gorizont.  '•) , who  is  derived  on 
f tont/leading  panel  PPI.  Sawtooth  generator  is  the  push-pull  diode 
fixatives  of  level  with  tubes  L3,  Lu,  connected  by  bridga  circuit. 
The  tube  L3  is  conimon/general/total  for  the  channel  of  horizontal  and 
vertical  components  scanning/sweep.  Depending  on  the  scale  of 
scanning/sweep  with  the  aid  of  relay  Pi  into  one  of  the  diagonals  of 
bridge,  is  included  the  circuit;  C,4-Ci4-R24  or  C17-R-30. 

On  the  anodes  of  the  left  halves  of  tubes  L3  and  of  Ln  through 
resistance  R13  given  positive  voltage  from  source  ♦ 180  in,  while  on 
the  cathodes  of  the  right  halves  of  these  tubes  through  friction  R14 
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Igative  voltage  froo  source  is  180  in.  Therefore  so  on  the  absence 

of  muare  pulses  froa  the  paraphase  amplifier  of  tube  are  coapletely 
open^.  since  network  elesents  are  synmetrical,  bridge  balanced  and 
at  ta^'Junction  of  the  cathode  of  the  left  half  of  the  tube  of  Lji 
with  th^  anode  of  the  right  half  of  the  tube  of  Ln  potential  equal 
to  zero.' 


Coning^n  to  the  anodes  of  the  left  halves  of  tubes  L3  and  of 
Lti  negative  \&quare  pulses  and  the  positive  square  pulses  on  the 
cathodes  of  tAj^  right  halves  of  tubes  L3  and  of  Ln  close  thei. 
Capacitors  C,4^nd  or  Ci7  charge  themselves  by  the  voltage 
horizontal  compoWnt  scanning/sweep,  removed  from  friction  At 

the  termination  of,  the  action  of  the  square  pulses  of  tube,  they  are 
open/disclosed,  capacitors  and  C|e  or  Cj7  rapidly  are  discharged 
through  the  left  or  right  halves  of  tubes  Lj  and  of  Ln  and  the  small 
friction  Rj,,  R30  depending  on  the  polarity  of  sawtooth  pulse. 


Prom  the  cathodes  of  tubes  Ln,  the  sawtooth  pulses  are  supplied 
to  the  grid  of  the  input  push-pull  amplifier,  assembled  on  the  left 
half  of  the  tube  of  Lj 7 (6N1P),  The  doubled  potentiometer  R*o  whose 
spline  is  derived  on  front/leading  panel,  serves  for  the  equalization 
of  the  voltages  of  the  horizontal  and  vertical  components  of 
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scanning/sweep.  The  doubled  potentiometer  Rs,  whose  spline  is  derived 
on  front/leading  panel,  changes  the  tine  constant  of  the  circuit  of 
charge,  i. e. , it  changes  the  amplitudes  of  the  horizontal  and 
vertical  components  of  scanning/sweep. 


Push-pull  paraphase  amplifier  is  assembled  on  the  tube  of  L12  by 
diagram  with  cathode  coupling,  sawtooth  pulses  are  amplified  by  the 
left  half  of  the  tube  of  Liz  and  from  its  plate  load  Rjs  through 
capacitor  C23  and  friction  R44  are  supplied  to  the  grid  of  the  output 
tube  of  Lis  (6P1P)  . The  removed  from  the  cathode  load  R40,  R41 
sawtooth  pulses  are  amplified  by  the  right  half  of  the  tube  of  Li* 
and  from  load  R39  through  capacitor  Czz  and  friction  R4S  approach  the 
grid  of  another  output  tube  of  Lis  (6P1P).  The 

iomen tum/impulse/pulses,  removed  from  loads  Rjg  and  R39,  are  located 
in  antiphase. 


Page  123. 


In  order  that  the  center  of  the  rotation  of  scanning/sweep  would 
coincide  with  the  geometric  center  of  screen  PPI  independent  of  the 
scale  of  scanning/swee p,  is  necessary  the  coincidence  of  the  initial 
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level  of  saw-tooth  voltage  with  the  level  of  direct-current  voltage. 
For  this  purpose,  in  channel  are  included  the  fixing  cascade/stages 
on  the  tubes  of  L|3  and  L14  (6N1P).  Cascade/stage  L13  is  two 
series-connected  triodes.  Left  triode  is  intended  for  fixation  of 
level  with  the  positive  polarity  of  sawtooth  pulses,  and  right  is 
intended  with  negative. 


Sawtooth  pulses  from  friction  R39  will  be  feed/conducted  to  the 
junction  of  the  anode  of  the  right  triode  and  cathode  of  left  triode, 
and  then  to  the  grid  of  output  amplifier.  Proa  the  cathode  load  B33 
the  cascade/stage  of  the  illumination,  assembled  on  the  right  half  of 
the  tube  of  Ljq  (6N1P) , the  negative  square  pulses  through  capacitor 
C*4  enter  the  grids  of  the  tube  of  Lja  cut  off  it.  As  a result  of 
this,  the  sawtooth  pulses  are  supplied  to  the  grid  of  amplifier  on 
the  tube  of  Li^. 

prom  the  beginning  of  each  period  of  scanning/sweep,  negative 

square  pulse  disconnects  the  grid  of  the  tube  of  Lt»  and  potential  on 
it  begins  to  change  in  accordance  with  the  entered  saw-tooth  voltage. 


During  the  action  of  sawtooth  pulses,  capacitor  charges 
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itself  or  is  discharged  depending  on  the  polarity  of  the  sawtooth 
pulse  through  the  high  friction,  determined  by  escapes  and  the 
remanent/residual  conductivities  of  the  tube  of  L13.  At  the 
termination  of  the  action  of  sawtooth  pulse,  the  triodas  of  the 
fixing  cascade/stage  trigger  themselves  and  capacitor  Cz2  rapidly  it 
is  discharged  to  the  value,  determined  by  bias  voltage  on  the  grid  of 
the  tube  of  Lje- 


For  a picture  centering  on  horizontal,  serves  potentiometer  Rgg 
whose  spline  is  derived  on  the  front/leading  panel  of  block. 


Coning  in  on  the  grids  of  tubes  L|$  and  of  the  sawtooth 
pulses  of  voltage  are  converted  by  them  into  the  sawtooth  pulses  of 
current.  As  the  plate  load  of  these  tubes  serve  deflection  coils  Lj 
horizontal  componant  scanning/sweep.  Through  the  midpoint  of  these 
coils,  is  supplied  power  supply  t250  v to  the  anodes  of  tubes  Li«  and 
of  L|«.  Friction  R44  and  suppress  the  possible  parasites. 


Channel  of  the  formation  of  the  square  pulses  of  illumination. 

The  formed  by  the  multivibrator  of  duration  square  pulses  are 
supplied  to  the  grid  of  the  inverter,  executed  on  the  left  half  of 


OC  = .6100017  PAGE 

the  tube  of  Ljo  by  aaplifier  circuit  during  friction.  The  entering 
positive  square  pulse  triggers  tube,  and  on  its  plate  load  R33  is 
foraed  the  negative  square  pulse,  which  past  capacitor  Cn  it  passes 
to  the  grid  of  the  cathode  follower,  asseabled  on  the  right  half  of 
the  tube  of  Ljo*  the  output  resistance  of  the  cascade/stage  of 

illnnination,  negative  square  pulses  approach  th.'  cathode  of 
cathode- ray  tube  for  the  illumination  of  the  foreward  stroke  of 
scanning/sweep  and  to  the  fixing  cascade/stages  on  tubes  L»r  Lr  and 
I>i3*  for  their  disconnection  for  a period  of  the  foraward  stroke 
of  scanning/sweep. 


Scheme  of  control  of  cathode-ray  tube.  For  the  beam  control  of 
this  tube  of  Lj*  (31LM28)  are  utilized  the  deflection  system,  which 
focuses  coil  Lj,  the  magnet  of  the  preliminary  centering  Ni,  the 
circuit  of  the  brightness  control  of  image,  the  cascade/stage  of 
focusing,  executed  on  the  tube  of  L}s  (6N1P),  and  the  cascade/stage 
of  clamping,  assembled  on  the  right  half  of  the  tube  of  L17  (6X2P) . 


The  focusing  of  ray/beam  is  realized  by  changing  the  current 
through  coil  Lj,  which  is  included  in  the  cathode  circuit  of  the  tube 
of  Lia.  Cathode  current  is  regulated  by  potentiometer  B^q,  which 
changes  displacement.  Potentiometer  R53  changes  bias  voltage  on  the 
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control  electrode  of  tube,  i.e«,  it  changes  the  intensity  of  the  glow 
of  tube.  The  cascade/stage,  executed  on  the  right  half  of  the  tube  of 
hij0  is  intended  for  naintaining  the  initial  level  of  bias  on  the 
control  electrode  of  cathode-ray  tube. 
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Pig-  97-  Block  the  PPI:  1 - dial  device,  2 - screen  PPI;  3 - 
[illegible]  sight;  4 - the  potentioaeter  of  centering  on  vertical;  5 
- the  potentioaeter  of  centering  on  horizontal;  6 - the  tuabler  of 

V 

switching  scales;  7 - the  kni^b/stick  of  dial  device;  8 - the 
adjustment  knob  of  brightness;  9 - the  function  selector;  10  - the 
seat/socket  of  the  switching  on  of  the  tube  of  the  illuaination  of 
operator’s  table;  11  - the  block  of  connection  operator’s  fittings; 

12  “ knob/stick  for  the  extraction  of  block  from  the  strut  of 
cabinet;  13  - the  knob  of  checking  zero  of  sweep  voltages;  14  - the 
switch  of  the  checking  of  the  voltages  of  development/scanning;  15  - 
the  backstops  of  operator’s  table;  16.  measuring  aeter;  17  - the  dial 
light  of  measuring  meter;  18  - the  potentioaeter  of  zero-setting 
horizontal  component  sweep;  19  - the  potentiometer  of  zero-setting 
vertical  coaponent  scanning/sweep;  20  - the  potentiometer  of  the 

setting  up  of  the  amplitude  of  sweep  voltage;  21  - monitoring  jacks; 
22  - the  trip  of  operator’s  table;  23  - the  knob/stick  of  setting  up 
loudness  of  telephones;  24  - the  switch  of  the  operating  mode  of 
connected  VHP-  radio  station;  25  - the  knob/stick  of  the  focusing  of 
iaage;  26  - light  filter;  27  - the  knob/stick  of  the  setting  'ip  of 
sweep  amplitude;  28  - the  potentiometer  of  the  equalization  of  sweep 
voltage- 
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Constructions.  Block  PPI  (Fig.  97)  is  structurally  executed  in 
the  fora  of  volunetric  corner  chassis/landing  gear  with  inclined  and 
vertical  front/leading  panels. 


Inclined  panel  has:  dial  device  1 with  the  plotted/applied  on  it 

aziiuth  grid  through  30®,  which  consists  of  the  aziauth  disk,  rotated 
with  the  aid  of  the  knob/stick  of  dial  sight  3,  and  notionless  screen 

2,  potentiometers  1^57  and  Hsa  (“centering  -'n  vertical  line  and 
horizontal”),  toggle  switch  6 switching  scales  (100  km  - 400  kn), 
potentiometer  Rsj  brightness  control,  switch  the  “selection  of 
videosignals”,  seat/socket  for  the  start  of  the  dial  light  of  the 
stand  of  operator,  potentiometer  R,,  the  vclune  control  of 
telephones,  key/wrench  B3  the  radio  station  of  BSl0-4  (“ 
transmission-recept ion/proceduie-transmission”) , potentioneter  R*o 
the  focusing  of  image  potentiometer  R59  the  amplitude  control  of 
scanniny/sweep  and  potentioneter  R60  the  administration  of 
scann  ing/sweep. 


On  the  vertical  panel  of  block,  are  established/installed  block 
Gj  for  a connection  the  fittings  of  operator,  knob/stick  for  the 
extraction  of  block  from  the  strut  of  cabinet,  knob  KN2  “checking 
zero”  of  the  voltages  of  devolopment/scanning,  switch  the  checking 
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of  the  voltages  of  developnent/scanning  with  measuring  mater  and  dial 
light  of  his,  potentiometers  R/*,  Baa  zero-setting  of  the  horizontal 
and  Vertical  components  of  sweep,  potentiometer  Rs,  the  "Aplituda  of 
sweep  voltage”,  the  monitoring  jacks  of  testing  the  voltage  of  the 
vertical  and  horizontal  components  of  scanning/sweep,  the  backstops 
and  the  trips  of  the  attachment  of  operator's  stand. 


The  electrical  mounting  of  block  is  executed  in  the  lower  part 

of  the  chassis/landing  gear.  Frcm  the  back  are  established/installed 
knife  couplings  for  the  connection  of  the  feeding  voltages  and  supply 
of  the  necessarymomentum/impulse/pulses,  and  also  alignment  pins. 
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Pig.  98.  Schematic  diagram  of  the  block  VI. 


I' 


Key:  (1).  [illegible] 


I 


L 
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Power  units  of  display  unit. 


Display  Unit  is  supplied  from  the  unit  VI,  which  issues  the 
stabilized  positive  DC  voltage  +250  in  (current  130  nA)  and  the 
stabilized  negative  DC  voltage  180  in  (current  150  nA)  and  unit  wove. 
Salient  the  stabilized  DC  voltage  +180  in  (current  280  lA)  and  high 
voltage  +5  kV  (current  1 nA). 


Schematic  diagram  of  the  block  VI  (Fig.  98).  Upon  the  switching 
on  of  toggle  switch  B3  (“  the  incandescence  of  the  tubes  of 
indicator”)  alternating  current  by  voltage  280  v and  by  frequency  400 
Hz  through  the  coupling  (terminal  2,  3) , the  contacts  of  toggle 
switch  B3,  the  safety  device/fuse  Pr^,  shunted  by  friction  839  and  by 
the  neon  tube  of  NLj#  coupling  Pj  (terminal  4,  5)  it  is  supplied  to 

the  filament  transformers  of  the  units  of  display  unit.  Upon  the 
switching  on  of  toggle  switch  B*  (”  the  anode  voltage  of  indicator”) 
alternating  voltage  is  supplier  to  the  a nod  e- f i lament  transformer  Tpj. 
rectifier  - 180  in. 
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At  the  output/yield  of  rectifier  - 180  in  is  incladed  the 
Minding  of  monitoring  relay  Pj  whose  contacts  switch  on  current  by 
voltage  208  v and  by  frequency  hOO  Hz  on  the  primary  windings  of 
transformer  Tpi  unit  VI  and  transformer  Tpj  unit  it  wove,  on  which 
were  assembled  rectifiers  +250  v even  ♦IdO  in.  During  the  appearance 
of  a voltage  +180  in,  is  included  monitoring  relay  Pi.  Through  the 
contacts  of  this  relay,  the  alternating  voltage  208  in  approaches  the 
primary  winding  of  transformer  Tpe  rectifier  +5  )cV  of  unit  it  wove. 


Direct/constant  voltage  +250  in  is  remove/tahen  from  the 

selenium  rectifier  Di,  assembled  by  bridge  circuit.  Voltage  is 
stabilized  by  the  electronic  regulator  which  is  executed  on  tubes  L|, 
Lj  (6N13S),  L3  (6J4).  The  tubes  Li  and  L*  are  controlling,  but  tube 
Lx  '*  amplifier. 
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Fig.  99.  Unit  VI. 
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Pig. 

Key; 


100.  Schematic  diagram  of  the  block  it  wove. 
(1).  Address.  (2).  Housing.  (3)  Hz.  (4)  aA. 
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The  output  voltage  of  rectifier  is  regulated  by  poten tioieter 
Bjft,  which  changes  direct/constant  voltage  on  the  control  electrode 
of  aaplifier  tube.  By  potentioaeter  Rjb  is  establish/installed  the 
optiaun  stabilization  factor. 


Stabilized  voltage  >250  in  is  supplied  to  the  contacts  of  the 
switch  of  the  measuring  instruient  of  IPj  and  through  the  safety 
device/fuse  Pr*#  shunted  with  friction  R43  with  the  neon  tube  of  NL*# 
the  terminal  of  9 couplings  p,  for  the  power  supply  of  the  circuits 
of  the  units  of  display  unit. 


Selenium  rectifier  Dj  is  assembled  by  bridge  circuit. 
Unidirectional  voltage  - 180  v from  capacitor  C7  is  supplied  to 
electronic  stabilizer  where  the  tubes  L4,  L5  (6F3S)  - controlling.  Lb 
(6J4)  - is  amplifier  and  L?  (SG-2s)  - support ing/reference 
stabilitron  tube  in  the  cathode  of  amplifier  tube.  For  the  power 
supply  of  the  shielding  circuits  of  control  tubes,  is  assembled 

separate/individual  rectifier  D3  by  bridge  circuit.  Its  output 
voltage  is  smoothed  by  filter  Ce,  834,  C#.  Potentiometer  R32  serves 


DOC  = 76100017 


PAGE 


57?- 


for  the  adjustaent  of  output  voltage 
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Fig,  101.  Unit  wove- 


■5 
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By  potentiometer  834  is  regulated  stabilization  factor.  From  the 
oatput/yield  of  rectifier,  the  voltage  - 180  v through  the  safety 
device/fuse  Prs  in  parallel  to  which  are  included  friction  B42  and 
neon  tube  NL3,  will  be  feed/conducted  to  the  grid  circuits  of  display 
unit. 


The  construction  of  unit  VI.  unit  (Pig.  99)  is  mounted  on 
rectangular  chassis/landing  gear  with  front/leading  panel.  Large 
parts  and  tubes  are  placed  above,  fine  parts  and  electrical  mounting 
- in  the  basement  of  chassis/landing  gear.  Input  and  output  voltages 
are  supplied  through  the  coupling  Pj  knife  type. 


On  front  panel  are  derived  toggle  switch  Bj  (knob/stick  1)  the 
switchings  on  of  the  incandescence  of  tubes  PPI,  tube  LNj  2 
illumination  of  tne  scale  of  control  voltmeter,  control  voltmeter  3, 
toggle  switch  B4  (knob/stick  4)  the  switching  on  of  the  anode  voltage 
PPI,  safety  device/fuses  6 (Pr,,  Prg,  Prs,  Pr4)  in  feed  circuits, 
neon  tubes  5 (NLi,  NLg,  NL3,  NL4)  , that  fix  blowing,  toggle  switch 
7 switching  control  voltmeter,  toggle  switch  B|  8 switching  on  of  the 

illumination  of  instrument  and  plug/silencer  of  the  potentiometers  of 
the  adjustment  of  output  voltages  +250  v even  -180  in.  Unit  is 
inserted  into  cabinet  PPI  and  is  fastened  with  the  captive 
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screw/propellers. 


Schematic  diagram  of  the  block  it  wove  (Pig.  100)*  From  the 
selenium  rectifiers  Dj , D?,  assembled  by  bridge  circuits,  is 
remove/taken  direct/constant  voltage  +130  in.  Unidirectional  voltage 
is  supplied  to  the  electronic  regulator  in  which  the  tubes  Li,  Lj 
(6N"'3S)  ~ controlling,  L3  (6J4)  - is  amplifier,  L4  (SG-4S)  , Ls 
<SG-3S)  - stabilitron  tubes.  From  the  output/yield  of  electronic 
regulator,  the  voltage  +180  in  is  supplied  to  instrument  IP,  and 
through  the  safety  device/fuse,  shunted  with  the  neon  tube  of  NL3  by 
friction  R ,o»  to  the  terminal  of  5 couplings  P,  for  the  power  supply 
of  the  anode  and  shielding  circuits  of  unit  PPI, 


By  potentiometer  H,s  within  low  limits  is  regulated  the  output 
voltage  of  rectifier. 


The  high-voltage  rectifier,  assembled  on  rectifiers  D3,  D4, 
serves  for  obtaining  voltage  +5  kv  tor  the  power  supply  of  the  first 
accelerator  of  cathoae-ray  tube  unidirectional  voltage  it  is  filtered 
by  circuit  Cio-C,,-Pa3-C,2. 
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FroB  the  outpat/yield  of  rectifier, 
supplied  to  output  high-voltage  coupling 
divider/denofflinator  during  friction  825, 


the  voltage  +5  k\f  is 

P2  and  through  the 

^2**  ^27  instruaent  IP2« 
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Fig.  102.  Cabinet  of  the  supervisory  equipment:  1 - unit  ANC;  2 - the 
unit  of  the  inspection  of  the  setting  up  of  azinuth;  4 - adapter;  5, 

7 - the  units  of  the  rectifiers  of  supervisory  equipment;  6 - the 
unit  of  the  feed  of  ANC;  8 - the  unit  of  the  inspection  of  frequency; 
9 - the  generator  of  quartz  signals;  10  - unit  decoder;  11  - the 
block  of  the  inspection  of  zero  of  range. 
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The  construction  of  unit  it  wove.  Unit  (Fig.  101)  is  assembled 
on  rectangular  chassis/landing  gear.  The  mounting  of  unit  is  executed 
from  above  chassis/landing  gear  (large  parts)  and  within  (fine 
parts).  On  the  rear  wall  of  chassis/landing  gear,  are  arranged  two 
knife  couplings  Pj  and  Pg. 

On  the  front/leading  panel  of  unit,  ate  instruments  2 (IPg  and 
IPj)  with  the  tubes  of  i illumination  of  the  scales  and  toggle  switch 
3 (Bi)  the  switching  on  of  dial  lights,  safety  device/fusas  5 Prj, 

Ptj)  in  feed  circuits  with  neon  tubes  4 ( NL^,  NLz,  NLj)  the 
indication  of  their  uurn-out.  Unit  is  inserted  into  cabinet  PPI, 


Chapter  VI. 


EQUIPMENT  FOR 


AZIRUTH  AND 


INSPEC'.'ION  OF  ZERO  OF  RANGE. 


This  eguipmenc  ia  intended  for  the  operational  inspection  of  the 


ranging  and  azimutli  ch<annels  of  equipment  for  radio  beacon. 
Functionally  it  is  divided  into  two  channels;  the  channel  of  the 
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inspection  of  zero  of  range  and  the  channel  of  the  inspection  of  the 
settings  up  of  azimuth  vfhich  work  independently  of  each  other. 


The  first  channel  is  intended  for  the  inspection  of  the 
stability  of  the  signal  delay  in  the  ground-based  circuit  of  ranging 
channel,  which  determines  the  reference  point  of  the  scale  of  range 
finder,  the  second  - for  the  inspection  of  the  correctness  of  the 
setting  up  of  sensor  "supporting/ref erence  36”,  for  the  adjustment  of 
this  sensor  and  indicdMion  of  the  presence  of  reference  pulses  ”35” 
and  ”36”. 


Equipment  for  inspection  consists  of; 


KVP,  arrange/located  at  a distance  130-140  n of  radio  beacon  and 
having  the  receiving  antenna  of  signals  (the  horn  antenna  of 

decimeter  range) ; 


the  receiving  antenna  of  azimuth  signals,  which  is  paraboloid 


with  half-wave  dipole; 
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diplex  straight  receiver,  from  output/yield  of  which  the 
■o me ntu m/impulse/pulses  on  two  cables  of  HK-1  are  relayed  to  radio 
beacon; 

the  cabinet  of  supervisory  equipment  (Fig.  102)  which  is  placed 
in  the  apparatus  cabin  of  radio  beacon. 
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Page  129. 


Pig,  103,  Simplified  functional  diagram  of  equipment  for  the 
inspection  of  zero  of  range. 
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Fig.  104.  Block  diagram  o€  the  inspection  of  zero  of  range. 

Key:  (1)«  Generator.  (2).  Ground-based  equipaent.  (3).  the  circuit  of 
con pa rison. 

Key:  (1).  Modulator.  (2).  Antenna.  (3).  Antenna.  (4).  Unit.  (5). 
Inquiring  signal. 
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Operating  principle  of  equipment  for  the  inspection  of  zero  of 
range.  Ranging  is  conducted  from  conditional  zero  which  is  located 
fcoi  true  zero  for  a period,  equal  to  the  initial  delay  in  the 
aircraft  measuring  circuit.  For  the  compensation  for  this  delay  into 

the  circuit  of  the  ground-based  channel  of  ranging,  is  artificially 
introduced  the  signal  delay  on  tine,  which  in  sun  with  all  tine 

delays  in  the  process  of  the  passage  of  signal  must  be  accurately 
equal  to  the  initial  delay  in  the  aircraft  measuring  circuit. 
Equipment  monitors  the  stability  of  this  delay  in  the  process  of 
operation. 


In  the  principle  of  the  inspection  of  the  delay  in  ground-based 
channel  is  the  principle  cf  comparison  of  delay  tiae  in  interval  of 
tine,  stability  which  is  provided  for  with  quartz. 

In  generator  Gj  (Fig.  103)  is  created  the  pair  of 
■omentum/impulse/pulses  with  the  stable  interval  of  the  aaaa  between 
then,  equal  to  the  delay  time  of  the  signal  in  the  ground-based 
circuit  of  aaaa.  These  mo  me  ntum/iia  pulse/pulses  directly  are  supplied 
to  comparison  circuit  and  are  transmitted  through  the  circuit  whose 
delay  is  monitored.  The  delayed  in  this  circuit 

nonentuffl/impulse/pulaos  approach  comparison  circuit.  In  this  case,  if 
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aaaaaaa  that  the  second  Boaentua/inpulse/pulse  of  generator  Gi 
coincides  with  the  first  nosen tUB/ispulse/pulse«  passed  ground-based 
circuit,  therefore,  a delay  in  the  diagraa  is  stable,  which  confiras 
the  function  of  the  comparison  circuit,  which  switches  on  tube  "the 
setting  up  of  range  accurately". 


During  the  deflection  of  delay  tine  in  ground-based  circuit,  if 
aaaaaaaa  or  aaaaaaaa  momentum/impulse/pulses  do  not  coincide  and  tube 
"the  setting  up  of  range  accurately"  does  not  light  up.  Equipment  for 
the  inspection  of  zero  range  ensures  indication  during  a change  in 
the  delay  in  limits  *0.3  pss. 


In  equipment  for  the  inspection  of  zero  of  range,  enter  the  unit 
of  the  generator  of  the  quartz  signals  (GKS) , the  receiving  antenna 
of  pulse  signals,  the  ranging  channel  of  extension  receiver,  the 
pulse  channel  of  the  unit  of  decoder  and  the  unit  of  the  inspection 

of  zero  of  range  (KND)  . Besides  the  indicated  units  and  the 
assemblies  of  supervisory  equipment,  in  the  circuit  of  inspection 
work  the  units  of  DWP,  OZ,  DZD,  WDA,  transmitter  P-20D  and  its 


antenna. 
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The  delay  in  ground-based  circuit  is  composed  of  the  delays:  in 
the  unit  of  DHP  to  the  maximuoi  time  of  the  code  of  inquiring  signal, 
in  the  unit  of  DZD,  the  unit  of  HDA  with  the  coding  of  response 
signal,  equal  to  the  maximus  time  of  the  code  of  response  signals, 
and  in  the  diagrams  of  ranging  channel. 


Onit  GKs  (Fig.  104)  develops  t«o-pulse  send  operations  with 
repetition  frequency  55  Hz.  The  stability  of  the  interval  between  the 
leading  impulse  fronts  of  each  pair  is  determined  by  crystal 
oscillator.  The  interval  between  momentum/impulse/pulses  is  changed 
depending  on  the  selected  code  of  inquiring  signal. 


The  manufactured  in  the  unit  of  GKS  momentum/impulse/pulses, 
which  imitate  inquiring,  are  fed  to  the  inlet  of  the  unit  of  the 
decoder  of  supervisory  equipment  (DWKA). 


Page  130. 


From  the  output/yield  of  this  unit,  the  decoded 

momentum/impulse/pulses  approach  the  inlet  of  the  unit  of  KND,  where 
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is  located  coaparison  circuit. 

The  interrogation  pulses,  manufactured  in  the  unit  of  GKS,  are 
supplied  to  the  inlet  of  the  unit  of  DWP,  where  the 
■oaentua/impulse/pulses  are  decoded  and  are  delayed  independent  of 
code  on  the  maxiaua  time  of  the  code  of  interrogation  pulses. 

Hoaen tum/impulse/pulses  from  the  output/yield  of  the  unit  of  DWP 
approach  the  inlet  of  unit  OZ  and  further  to  the  inlet  of  the  unit  of 
the  DZD,  which  serves  for  the  correction  of  the  delay  in  ground-based 
circuit. 


From  the  output/yield  of  the  unit  of  DZD,  the 
■omentum/iropulse/pulses  are  supplied  to  the  inlet  of  the  unit  of  MDA, 
where  they  ate  ciphered  by  one  of  the  Jour  codes  of  response  signals. 


From  the  output/yield  of  this  unit,  the  moraentum/iapulse/pulses 
approach  the  starting/launching  of  the  modulator  of  the  transmitter 
of  P-20D.  Response  signals  are  emitted  by  the  antenna  of  the 
transmitter  of  P-20D,  is  accepted  by  the  horn  antenna  of  KVP  and  are 
supplied  to  the  inlet  of  the  pulse  channel  of  extension  receiver, 
being  delayed  in  this  case  in  ether/ester  for  a period  0.43-0.46  mss, 
which  corresponds  distance  130-140  m. 
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From  the  output/yield  of  extension  receiver,  reciprocal 
■omentum/impulse/pulses  are  relayed  on  the  cable  of  HK-1  150  ■ long 
to  the  apparatus  cabin  of  radio  beacon,  being  delayed  in  this  case  on 

0.79  fiss,  and  they  are  supplied  to  the  inlet  of  the  ranging  channel 
of  the  unit  of  prom  the  output/yield  of  this  unit,  reciprocal 

■omentum/impuise/pulses  approach  comparison  circuit  (into  unit  KND). 

With  this  method  of  the  checking  of  a pulse  delay  in  the  relay 
of  range  finder,  is  eliminated  the  checking  of  delay  into  hearth  and 
is  introduced  a supplementary  delay  in  the  reciprocal 
momentum/impulse/pulse  (in  unit  of  KND,  ether/ester,  extension 
receiver  and  cable) ; therefore  unit  GKS  it  works  under  these 
conditions,  that  in  it  are  taken  into  account  these  delays,  and  it 
provides  obtaining  the  quartz  interval  with  duration  183.45  pss. 

If  the  delay  in  ground-based  circuit  coincides  precisely  with 
the  quartz  intervals,  then  to  the  diagram  of  the  checking  of  zero  of 

range  enter  inquiring  and  reciprocal  momentum/impulse/pulses  in  this 
time/temporary  relation,  that  the  first  reciprocal 
momentum/impulse/pulse  synchronizes  with  the  second  inquiring,  in 
this  case  the  diagram  of  the  checking  of  zero  of  range  wear/operates 
and  provides  indication  "the  setting  up  of  range  accurately". 
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If  in  ground-based  circuit  the  delay  changed  to  one  side  or  the 
other,  then  pulse  coincidences  do  not  take  place  and  indication  "the 
setting  up  of  range  accurately"  is  not  included. 


Besides  the  direct/straight  function  of  the  checking  of  zero  of 
range,  equipment  provides  the  checking  of  the  work  of  the 

ground-based  circuit  of  ranging  channel  as  a whole.  In  the  diagram  of 
the  checking  of  zero  of  range,  is  provided  the  checking  o£  call 
signals  with  the  aid  of  the  tube  whose  ignition  indicates  their 
presence. 


Operating  principle  of  equipment  for  the  inspection  of  the 
setting  up  of  azimuth.  This  equiptnont  is  intended  for  testing  the 
correctness  of  delivery  of  one  of  the  reference  pulses  "36"  at  the 
torque/momont  of  the  passage  of  the  minimum  of  the  emission/radiation 
of  the  antenna  of  the  transmitter  of  the  P-200H  of  the  direction  in 
north,  and  also  for  the  delivery  of  the  signal  of  the  adjustment  of 
sensor  "reference  pulses  "36"  in  the  case  of  tine  lag  or  lead/advance 
of  the  delivery  of  these  momentum/impulse/pulses.  Furthermore,  this 
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equipment  makes  it  possible  to  check  the  presence  of  reference  pulses 
"35"  and  "36".  In  equipment  is  developed  also  the 

■omentum/impulse/pulse  "video-transfer,"  which  is  supplied  on  PPI  and 
creates  on  it  brightness  mark. 


The  antenna  of  the  azimuth  channel  of  extension  receiver 
geodetic  is  establish/installed  so  that  the  straight  line,  drawn  from 
the  center  of  the  parabolic  azimuth  antenna  of  the  transmitter  of 
P-200M,  passing  through  the  center  of  the  radio  mirror  of  KVP,  is 
directed  at  an  angle,  multiple  10®  with  respect  to  true  northern 
direction. 


This  location  of  the  azimuth  antenna  of  '.:vp  is  necessary  for 
testing  the  correctness  of  the  delivery  of  the  reference  pulses  "36", 
one  of  which  must  be  omitted  into  the  torgue/moment  of  the  passage  of 
the  middle  of  failure  of  the  antenna  radiation  pattern  of  the 
transmitter  of  the  P-200M  through  the  direction  in  north. 
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Fig.  105.  Block  diagraa  of  the  inspection  of  zero  of  aziiuth. 

Key:  (1).  Antennas.  (2).  Antenna.  (3).  Reference  pulses  "3S**  and 
"36".  (4).  Unit  DHKA.  (5).  Reference  pulses  "35"  and  "36".  (6). 
Initial  noaentun/inpulse/pulse.  (7).  Unit.  (8).  Azimuth 
■onentum/impulse/pulse.  (9).  Unit  KUA. 
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The  correctness  of  time  of  the  emission/radiation  of  reference 

pulses  "36”  is  checked  at  the  torque/moment  of  the  passage  of  the 
middle  of  failure  of  the  antenna  radiation  pattern  of  the  transmitter 

of  P200H  through  the  direction  to  the  KVP,  which  in  the  particular 
case  can  coincide  with  northern  direction.  This  method  of  testing  is 
feasible  in  connection  with  the  fact  that  the  reference  pulses  "36" 

are  issued  through  each  10°  rotation  of  this  antenna.  Consequently, 
if  at  the  torque/moment  of  the  passage  of  the  middle  of  failure  of 
the  antenna  radiation  pattern  of  the  transmitter  of  the  P-200H 
through  the  direction  in  KVP  is  issued  reference  pulse  "36",  then  at 
the  torque/moment  of  the  passage  of  the  middle  of  failure  of  this 

radiation  pattern  through  the  northern  direction  also  will  be  issued 
referen  o pulse  "36". 


During  the  work  of  the  channel  of  the  inspection  of  azimuth, 
participate  transmitter  P-200ti  (Fig.  105)  , the  antenna  of  the 
transmitter  of  P-200M,  transmitter  the  P-20A  of  reference  azimuth 
signals,  the  antenna  of  reference  signals,  the  antenna  of  the  azimuth 

channel  of  extension  receiver,  the  antenna  of  the  pulse  channel  of 
extension  receiver,  the  extension  receiver,  which  enters  the 
composition  KVP,  the  units  of  DKKA,  of  adapter  PU)  and  of  the 
inspection  of  the  setting  up  of  azimuth  (KUA) . 
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At  the  torgue/moment  of  the  parsage  of  the  antenna  radiation 
pattern  of  the  transmitter  of  the  P-200M  through  the  direction  in  KVP 
at  the  output/yield  of  the  azimuth  channel  of  extension  receiver*  are 
separate/liberated  the  signals  of  the  forms  “dual  bell”  which  on 
cable  are  relayed  to  the  apparatus  cabin  of  radio  beacon  and  are 
supplied  to  the  inlet  of  the  unit  PU  in  which  of  the  azimuth  signal 

they  are  form/shaped  the  initial  and  azimuth  momentun/impulse/pulses. 
The  initial  momentum/impulse/pulse  is  form/shaped  from  the  leading 
edge  of  azimuth  signal*  and  azimuth  corresponds  to  the  middle  of 
failure  of  the  antenna  radiation  pattern  of  the  transmitter  of 
P-200H. 


The  initial  end  azimuth  monentum/impulse/pulses  are  supplied  to 
the  inlet  of  the  unit  of  KUA*  where  with  their  aid  are  fom/shaped 
the  momentum/impulse/pulsos  of  the  right  and  left  zone  with  the 
approximately  equal  to  duration.  Doth  momentum/impulse/pulses  along 

two  different  cuannels  are  supplied  to  the  coincidence  circuit  of  the 
unit  of  KUA. 


Reference  pulses 


”35”  and  ”36”  are  emitted  by  the  antenna  of  the 
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transaitter  of  P-20  A,  they  are  accepted  by  the  horn  antenna  of  KVP 
and  approach  the  inlet  of  the  pulse  channel  of  extension  receiver. 


Page  132. 


Froa  the  output/yield  of  this  receiver,  the  coded 

aoaentua/iapulse/pulses  are  relayed  on  cable  into  the  apparatus  cabin 
of  radio  beacon  and  approach  the  inlet  of  the  supporting/refarence 
channel  of  the  unit  of  DWKA.  From  the  output/yield  of  the  unit  of 
DBKA,  the  reference  pulses  "36"  are  supplied  to  the  inlet  of  units  PU 
and  of  KUA,  To  the  inlet  of  the  unit  of  KUA,  are  supplied  also  the 
reference  pulses  "35". 


Agreement  of  one  of  the  reference  pulses  "36"  with  aziauth 
Boaentum/iapulse/pulne  is  lecord/fixed  by  the  firing  of  neon  t • be 
"accurately",  which  indicates  the  correctness  of  the  setting  up  of 
Sensor  "supporting/reference  "36".  When  the  setting  up  of  sensor 
"supporting/reference  "36"  is  produced  incorrectly  and  reference 
pulse  "36"  is  issued  earlier  than  the  azimuth  aoaentum/iapulse /pulse, 
then  it  coincides  with  the  momentua/iapulse/pulse  of  left  zone  and  in 
the  unit  of  KUA  is  fired  neon  tube  "to  the  left",  that  indicates  the 
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bias  of  this  sensor  against  the  direction  of  rotation  of  the  antenna 
or  the  transmitter  of  P--200M,  If  reference  pulses  "36**  come  after 

azimuth  momentun/impulse/pulse,  then  lights  up  neon  tube  "to  the 
right". 


The  bias  of  sensor  "supporting/reference  "36"  for  the  correction 
of  the  setting  up  of  azimuth  is  conducted  with  the  aid  of  the  selsyns 
one  of  which  is  arranged,  in  the  unit  of  kua,  and  by  tha  second  - in 
the  column  of  the  rotator  of  thej^.ransmitter  of  P-200N, 


In  equipment  for  inspection,  is  provided  the  diagram  of  the 
inspection  of  the  e roission/radiation  of  reference  pulses  "35"  and 
"36".  The  decoded  in  the  unit  of  DKKA  reference  pulses  "35"  and  "36" 
approach  the  inlet  of  the  unit  of  kha  and  start  the  multivibrator,  in 
anode  circuit  of  which  is  included  the  tube  "supporting/reference 
"35"  or  "supporting/reference  "36".  Tubes  light  up  in  the  presence  of 
the  indicated  signals  in  >2ther/ester. 


Control  extension  point/item. 
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Control  extension  point/item  is  intended  for  the  recaption  of 
the  ranging  and  call  signals,  emitted  by  the  transmitter  of  P-20D, 
the  reference  signals,  emitted  by  the  transmitter  of  P-20A,  azimuth 
signals,  emitted  by  the  transmitter  of  P-200M,  with  the  subsequent 

relaying  of  these  signals  into  the  apparatus  cabin  of  radio  beacon 
into  the  cabinet  of  supervisory  equipment. 


In  composition  KVP,  they  enter; 


antenna  for  the  reception  of  ranging,  call  and  reference 
signals; 


the  antenna,  consisting  of  paraboloid  and  vibrator 
intended  for  the  reception  of  azimuth  signals; 


irradiator. 


extension  receiver. 


Functional  diagram  of  extension  receiver, 
by  the  diagram  of  straight  amplification  (Fig. 


Receiver  is  assembled 
106)  and  consists  of 


DOC  = 76100017 


PAGE 


two  independent  of  each  other  channels;  pulse  and  azinuth. 


Pulse  channel  is  intended  for  reception  and  amplification  of 
ranging,  call  and  reference  signals  to  the  value,  necessary  for  their 
relaying  into  the  apparatus  cabin  of  radio  beacon. 


The  accepted  by  this  antenna  signals  are  supplied  to  the 
detector  input/introduction,  the  transformed  signals  of  high 
frequency  into  tha  videosignals  which  go  to  four-stage  video 
amplifier.  The  intensive  signals  approach  the  cathode  follower,  which 
agrees  the  output  resistance  of  video  amplifier  with  the  wave 
impedance  of  the  cable  which  is  utilized  for  the  relaying  of  signals 
into  the  apparatus  cabin  of  radio  beacon. 


Azimuth  channel  is  intended  for  reception  and  amplification  of 
the  signals,  emitted  by  the  transmitter  of  P-200M,  and  thair  relaying 

into  the  apparatus  cabin  of  radio  beacon.  The  taken  signal  from  the 
antenna  of  KVP  is  supplied  to  detector  input/introduction,  and  from 
it  - to  two-stage  amplifier.  The  intensive  signals  pass  to  the 
cathode  follower,  which  agrees  the  output  resistance  of  amplifier  in 
the  line  impedance  of  the  delay  which  suppresses  pulse  interferences. 


DOC  = 76100017 


PAGE 


Pig.  106,  Functional  diagram  of  extension  receiver. 

Key:  (1).  Pulse  channel.  (2).  Detector  input/introduction.  (3). 
Aeplifier.  (4).  the  [illegible]  (5).  the  [illegible]  (6|  . Detector 
input/introduction^  (7).  Two-stage  amplifier.  (8).  Cathode  follower. 
(9).  Diagram  of  interference  suppression,  (10),  Amplifier.  (11). 
Amplifier  is  inverter.  (12),  Cathode  follower.  (13).  Azimuth  channel, 
(14),  Detector,  (15).  Cathode  follower.  (16).  Power  unit.  (17). 
Output/yield  of  azimuth  channel. 
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The  purified  from  interfere ijces  signal  goes  to  the  amplifier  of 

automatic  gain  control  (AGC) « and  from  its  output/yield  - to  cathode 
follower  and  inverter-amplifier  simultaneously.  Cathode  follower 
decreases  by- passing  detector  AGC  on  two-stage  amplifier.  From  the 
output/yield  of  cathode  follower,  the  signal  is  supplied  to  the 
detector  AGC,  which  develops  control  voltage  and  supplies  it  to  the 
first  and  second  amplifier  stages. 


Inverter-amplifier  amplifies  the  signal  before  its  relaying  into 
the  apparatus  cabin  of  radio  beacon,  for  the  agreement  of  the  output 
resistance  of  amplifier  with  the  wave  impedance  of  the  cable  on  which 
the  signal  is  relayed  into  the  apparatus  cabin  of  radio  beacon,  there 
is  a cathode  follower. 


The  power  unit  provides  the  cascade/stages  of  pulse  and  azimuth 
channels  with  the  feeuing  voltages. 


Schematic  diagram  of  extension  receiver  (Fig.  107),  Banging 
channel  (Fig.  107).  From  the  antenna  of  pulse  signal  channel, 
approach  the  detector  loading,  which  is  the  cut  of  coaxial  line, 
along  the  axis  of  which  consecutively  with  central  vein/strand  is 
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included  high-frequency  diode  Dj.  The  friction  of  aaaa  is  intended 
for  the  closing  a circuit  of  the  dc  current  coaponent  of  diode. 
Positive  signals  from  the  detector  through  capacitor  Cj  approach  the 
control  electrode  of  the  first  aaplifier  on  tube  L|  (6J1P)  and  being 
video  amplifier  with  simple  anode  correction  (L|,  S«)  in  the  range  of 
high  frequencies.  Bias  to  cascade/stage  is  automatic,  because  of  a 
voltage  drop  across  friction  Ra»  the  shunted  capacitor  C5. 


Negative  pulses  approach  the  control  electrode  of  the  second 
aaplifier  on  tube  (6J1P)  whose  diagram  is  analogous  to  the  diagram 

of  the  first  amplifier. 


Positive  pulses  from  the  friction  of  plate  load  Rjj  the  second 
amplifier  across  capacitor  Cjo  t°  the  control  electrode  of  the 
third  amplifier  on  tube  L3  (6p1p).  Since  the  incoming  on  the  inlet  of 
this  pulse  amplifier  possess  large  amplitude,  to  its  grid  is  supplied 
negative  bias  from  divider/denominator  Bit,  His  (connected  at 

output/yield  rectifier  - 150  c)  , equal  approximately  to  the  potential 
of  the  closing  of  tube  L3. 
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Pig,  107.  schematic  diagram  of  the  pulse  channel  of  extension 
receiver. 

Key:  (1).  To  power  unit,  (2)  1-1  amplifiers,  (3).  Cathode  follower. 
(4),  Range  finder  tc  the  unit  of  [illegible]  (5).  To  the  power  unit 
of  P2-3.  (6),  Housing.  (7),  To  power  unit. 
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The  intensive  negative  pulses  from  the  friction  of  plate  load 
821  through  capacitor  Cjs  approach  the  fourth  amplifier,  assembled  on 
tube  L4  (6P1P)  with  feedback  which  is  created  because  of  a voltage 
drop  across  friction  R27-  Feedback  is  applied  for  the  expansion  of 
the  dynamic  range  of  amplifier. 


In  the  circuit  of  the  control  electrode  of  tube  L4,  is  included 
the  diode  Dj,  which  restricts  the  positive  overshoots  of 
momentum/impulse/pulses.  For  a decrease  in  the  distortion  of 

flat/plane  pulse  apex  in  anode  circuit,  is  applied  the  compensating 
filter,  which  consists  of  friction  ^25  and  capacitor  Ci*. 


From  plate  load  R26  l^he  fourth  amplifier  the  positive  pulses 

through  capacitor  Cjg  are  supplied  to  control  electrode  of  cathode 
follower  oil  tube  L5  (6PlP)  . Tube  L5  to  the  arrival  of  positive  pulse 

is  closed  by  the  negative  voltage  which  is  remove/taken  from 
divider/denominator  Ra*,,  R33.  From  the  cathode  load  Rj2,  the  positive 
pulses  through  switch  Bj  fall  to  coupling  the  "cutput/yield  of  pulse 
channel”.  From  this  coupling  the  momentum/impulse/pulses  on  cable  are 
supplied  to  the  equipment  cabin  of  radio  beacon  to  the  unit  of  DWKA. 
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If  switch  is  located  in  position  "inspection",  then  on  cable 
is  relayed  signal  from  the  inlet  of  azimuth  channel.  In  the  value  of 
this  signal  it  is  possible  to  judge  the  radiated  power  of  the 
transmitter  of  P-200M. 

Azimuth  channel  (Pig.  108).  The  signals,  accepted  by  the  azimuth 
antenna  of  KVP,  are  supplied  on  cable  to  the  detector 
input/introduction  of  the  azimuth  channel  which  is  executed 
analogously  with  the  detector  input/introduction  of  ranging  channel- 
Pron  detector  input/introduction  the  positive  signal  of  the  form  of 
"dual  bell"  through  friction  R3,  and  capacitor  Cj  approaches  the 
control  electrode  of  amplifier  on  tube  Lj  (bKUP).  Bias  to  control 
electrode  is  supplied  from  divider/denominator  Pn,  Rj*,  the 

connected  at  output/yiold  rectifier  - 150  in,  through  friction  B|s* 
Pi2  and  Ri3,  From  plate  load  Bj,  negative  signal  is  remove/taken  on 
voltage  divider  R5,  R*.  From  friction  P*,  the  voltage  through 
capacitor  C3  approaches  the  control  electrode  of  the  second  stage  of 
the  amplifier,  assembled  on  tube  L3  (6K4P)  through  diagram  to  the 
analogous  diagram  of  the  first  cascade/stage.  Bias  to  the  control 
electrode  of  this  tube  is  remove/taken  from  the  same 
divider/denominator  Pi*,  Pi6  ufter  friction  Ris#  Ri?  and  Pi7« 
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Fig.  108.  Schematic  diagram  of  the  azimuth  channel  of  extension 
receiver. 

Key;  (1).  Amplifier.  (2).  Cathode  follower,  (3).  Detector.  (4). 
Amplifier.  (5),  Cathode  follovet.  <6).  Amplifier  of  inverter.  (7). 
Cathode  follower,  (8).  Detector  is  inlet.  (9),  Circuit.  (10)  in. 
(11).  Housing.  (12).  To  unit. 
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Negative  voltage  tcom  load  Ri®  the  second  cascade/stage  past 
capacitor  C3  passes  to  the  cathode  follower r asseabled  on  the  left 
half  of  tube  L«  (6n(>S)  . From  load  Raa*  negative  signal  is  supplied  to 
the  inlet  of  the  diagram  of  interference  suppression,  which  is  the 
cascade/stage  of  agreement,  which  consists  of  the  delay  line  in  the 
LZ-1  and  diodes  D|,  D2  and  D3.  The  load  of  the  cascade/stage  of 
agreement  is  the  friction  Pa*.  Diode  D4  restricts  undershoots. 
Friction  Ha4,  serves  for  the  creation  of  the  direct-current  circuit 
of  this  diode. 


The  diagram  of  interference  suppression  worts  as  follows.  Before 
the  arrival  of  signal,  the  diodes  Dj,  Dj  and  Dj  are  opened  and 
current  it  creates  a voltage  drop  across  friction  Rs**  Signal  on  the 
load  of  the  cascade/stage  of  agreement  can  he  isolated  only  in  such  a 
case,  when  everything  three  diodes  are  simultaneously  closed.  At  the 

torque/Bomen t of  the  arrival  of  the  negative  signal  whose  duration 
considerably  more  the  delay  in  the  line  of  LZ-1,  simultaneously  are 
cut  off  everything  three  diodes  and  at  friction  R**  appears  positive 
voltage  surge. 


lock 


Pulse  interferences,  as  a rule,  have  small  durations  and  cannot 
simultaneously  three  diodes;  therefore  virtually  these 
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interferences  at  the  output/yield  of  coincidence  circuit  do  not 
appear. 


The  presence  of  three  diodes,  connected  to  the  different 
renoval/outlets  of  delay  line,  eliminates  the  passage  of  “code"  pulse 
interferences,  since  the  probability  of  the  agreeaent  of  tiae 
intervals  is  lov. 


Delay  line  does  not  introduce  tie  temporary  displacement  of 
signal,  since  its  form  is  determined  by  the  potential  of  voltage  on 

the  cathode  of  the  diode  Dj,  which  is  connected  to  the  cathode 
follower  where  a signal  delay  is  equal  to  zero. 


Voltage  from  the  load  of  the  cascade/stage  of  the  agreement 
across  capacitor  c?  goes  to  the  control  electrode  of  the  amplifier 
AGC,  from  output/yield  of  which  it  is  supplied  to  the  first  and 
second  amplifier  stages  (Lj,  L3) . 


The  diagram  of  intensive  AGC  is  applied  in  view  of  the  fact  that 


the  input  signal  can  change  over  wide  limits, 
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I Pig.  109.  The  schematic  diagram  of  the  block  of  the  power  supply  of 

1 

extension  receiver. 

Key:  (1).  circuit.  (2).  Housing.  (3)  *150  in*  20  mA.  (4)  in. 


1 


i 
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The  intensive  signal  is  supplied  to  the  control  electrode  of 
eaplifier  AGC,  to  the  half  of  tube  Ls  (6H3P)  by  the  diagrae  of 
rheostat  negative- feedback  amplifier  because  of  a voltage  drop  across 

friction  Rg,.  Fro*  load  inpedance  833,  negative  voltage  through 
isolating  capacitor  C4  approaches  the  cathode  follower,  asseabled  on 
the  left  half  of  tube  Lg  (6N3P).  Fro*  load  R^  cathode  follower  the 
voltage  of  the  sane  polarity  is  supplied  through  capacitor  Cs  to 
detector  AGC 

detector  AGC  is  asseabled  on  the  right  half  of  the  tube  Lg  which 
to  the  arrival  of  signal  is  closed  by  the  positive  voltage,  subject 
on  its  cathode  from  divider/denominator  Rjo*  which  is  included 

on  the  output/yield  of  rectifier  ♦ISO  in,  and  by  the  negative 

voltage,  subject  on  its  anode  from  divider/denoninator  R|4,  Ri*, 
which  is  included  at  the  output/yield  of  rectifier  -150  in.  The  value 
of  this  cutoff  voltage  is  selected  by  such,  that  on  of  input  signal 
level  less  than  0.2  in  tube  is  closed  and  the  diagra*  AGC  does  not 
work.  In  this  case,  the  factor  of  amplification  of  two-stage 

anplifier  is  naxinun.  With  an  increase  in  the  input  signal  higher 
than  level  0.2  in  the  tube  of  detector  is  open/disclosed  and 
capacitor  C6  charges  itself  on  the  circuit:  the  earth/ground  - C6 
charge  themselves  the  right  half  of  the  tube  of  La-Rji.  The  constant 
of  the  capacitor  charging  circuit  C*  is  selected  by  such,  that  it 


? 

{ 
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I charges  itself  up  to  the  anplitude  value  of  signal. 

1 

1 

! 

At  the  tecaination  of  the  action  of  signal,  capacitor  C*  is 
discharged  on  the  circuit:  c«  is  discharged  the  earth/ground  * 

The  constant  of  discharge  circuit  is  selected 
considerably  sore  than  the  repetition  period  of  signal. 

Capacitor  Cy  and  friction  s@tve  as  the  filter,  which 
decreases  the  pulsations  of  voltage  A6C.  Froa  capacitor  Zj,  negative 
voltage  AGC  is  supplied  through  friction  and  R|y  to  the  control 
electrodes  of  tubes  L}  and  Lj. 

As  a result  of  app lication/use  AGC,  the  output  potential  of  the 
aziauth  channel  of  extension  receiver  changes  not  aore  than  by 
♦-IO0/0  during  a change  of  the  value  of  input  signal  in  liaits 
0«2'’0.6  in. 


The  purified  froa  pulse  interferences  negative  signal  froa 
aaplifier  AGC  across  capacitor  Cn  goes  to  the  control  electrode  of 
the  inverter-aaplif ier , Asseabled  on  the  right  half  of  the  tube  of 


DOC  = 76100017 


PAGE 


I4. 


prom  the  anode  of  inverter-a» plif ier,  the  signal  through 
capacitor  Cgj  approaches  the  cathode  follower,  asseabled  on  the  right 

half  L4«  Froaload  B3*  of  cathode  follower  positiwe  signal  is  supplied 
to  coupling  the  «output/yield  of  aziauth  channel**  and  on  cable  is 
relayeu  into  the  apparatus  cabin  of  radio  beacon  into  unit  P0« 


power  unit  of  extension  re- eiver  (Fig-  109).  The  unit  provides 
the  delivery  of  the  following  stresses:  t150  into  that  which  was  not 

stabilized,  -IfO  into  that  which  was  stabilized,  tlSO  in,  stabilized, 
63  into  variable. 


The  nonstabilized  stress  +150  in  develops  the  rectifier, 
executed  by  full-wav„*  diagraa  on  kenotron  L|  *(TsIP).  At  the 

output/yield  of  this  rectifier  for  the  saoothing  of  pulsation  is  a 
filter,  which  consists  of  throttle/choke  Dr,  and  capacitors  C,,  C,. 


Stabilized  voltage  *150  in  develops  the  rectifier,  executed  also 


by  full-wave  diagraa  on  kenotron  Lj  (6Q4P) . Voltage  is  renove/taken 
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ftom  .«tabilitron  tube  L3  (SGIP)  , connected  after  ballast  resistance 
Bje  and  R4.  Friction  R4  variable,  for  the  adjustaeot  of  output 
voltage. 


Stabilized  voltage  ISO  v for  the  power  supply  of  bias  circuits 
is  resove/taken  froa  stabilitron  tube  L$  (S6lP),  asseabled  with 
kenotron  L4  (6Q4P)  • 


Supply  voltage  on  the  anodes  of  the  kenotrons  of  all  rectifiers 
is  supplied  froa  one  transforaer  Tp|.  Froa  this  saae  transforaer  is 
reaove/taken  voltage  6.3  v for  the  power  supply  of  the  filaaent 
circuits  of  extension  receiver. 


Power  r.nit  works  froa  the  grid/network  208  in,  400  Hz.  which 
will  be  feed/conducted  froa  radio  beacon  on  special  cable  to  coupling 
Sh{  through  switch  and  the  safety  device/fuse  Pt|.  For  the 

inspection  of  the  soundness  of  safety  device/fuse  Pr|  in  parallel  to 
it  is  included  the  tube  NLi  with  friction  Ri, 


Extension  Ciceiver  (Fig.  110)  is  executed  in  the  fora  of  the 
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■iniature/siall  unit  which  is  fastened  on  by  antenna  to  last.  On  the 
froBt/leading  wall  of  receiver*  are  arranged  the  controls  and 
high-frequency  couplings  for  the  connection  of  cables. 

Bad  of  section* 
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Fig-  110.  Extension  receiver. 
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Fig.  Ill-  Functional  diagtan  of  the  unit  of  DShKA.  Key;  (1), 

Ranging  channel,  (2).  Inquiring  signal.  (3).  Call  signal.  (4). 

Response  signal,  (5).  Video  aaplifier,  (6),  Cathode  fol  (7)  , 


Coincidence  stage.  (10),  Coincidence  stage.  (11).  Response  signal 
aiplifier,  (12).  Cathode  follower,  (13).  Delay  line.  (14).  Reference 

signals  ”36”.  (15).  Video  amplifier,  (16),  Cathode  follower,  (17), 
Coincidence  stage,  (18),  Amplifier.  (19),  Coincidence  stage,  (20), 
Amplifier.  (21).  I nput.  (22),  Delay  line,  (23).  Azimuth  channel. 
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This  unit  is  intended  for  deciphering  the  coded  pulse  signals, 
which  enter  it  from  the  unit  of  GKS  and  extension  receiver,  and  for 
their  distribution  th  nits  of  KND,  PO,  KUA. 


In  the  unit  of  DShKA  there  are  the  ranging  channel  in  which  are 
decoded  pulse  ranging  and  the  call  signals  by  duration  1 ps,  and  the 
aziuuth  channel  in  which  are  decoded  the  reference  pulses  by  duration 
6 pss. 


Functional  diagram  (Fig,  111).  Ranging  channel.  From  the 
output/yield  of  extension  receiver,  the  ceded  response,  call, 
reference  "36”  and  "35"  signals  are  relayed  on  cable  and  together 
with  interrogations  are  supplied  to  the  cathode  follower  which  will 
match  the  wave  resistance  of  cable  with  the  entry  impedance  of  video 
amplifier. 


From  the  cathode  follower  coded  reciprocal,  call  and  inquiring 
signal  they  approach  the  input  of  the  ranging  channel  which  consists 

of  four  cascade/stages  of  video  amplifier,  cathode  follower,  three 
cascade/stages  or  agreement  and  output  amplifiers  of  inquiring  and 
response  signals. 
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The  separation  of  signals  is  conducted  with  the  aid  of  the  input 
circuits  of  ranging  channel,  the  tiae  constant  of  which  is  selected 
so  that  the  reference  signals  ”35«  and  "36”,  that  have  large 
duration,  are  differentiated  and  do  not  pass  into  the  subsequent 

cascade/stages  of  channel,  but  the  -ange-f inders  signal,  which  have 
lesser  duration,  pass  without  distortions. 


The  intensive  with  the  aid  of  four  cascade/stages  signals  go 
further  to  the  cathooe  follower  which  will  aatch  the  output 
resistance  of  video  amplifier  with  the  line  impedance  of  delay.  Delay 
line  together  with  the  cascade/stages  of  agreement  is  intended  for 
deciphering  range-finders  signal. 


The  decoded  inquiring  and  response  signals,  intensified 
preliminarily,  and  call  directly  from  tae  output/yield  of  the 
cascade/stage  of  agreement  are  supplied  to  the  input  of  the  unit  of 


KMD, 
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Azimuth  channel  consists  of  two  cascade/stages  of  video 
amplifier,  cathode  follower,  line  of  delay,  oascade/stages  of  the 
agreement  of  reference  signals  ”36”  and  ”35”  and  the  amplifiers  of 
decoded  signals. 


From  the  output/yield  of  cathode  follower  the  coded  reference 
signals  ”36”  and  ”35”  enter  the  input  of  video  amplifier.  The 
intensive  signals  are  supplied  to  tne  cathode  follower,  which  agrees 
the  output  resistance  of  video  amplifier  in  the  line  characteristic 
of  delay.  The  decoded  signals  through  output  amplifiers  are  supplied 
to  unit  KUA. 


Schematic  diagram  (Fig.  112).  Channel  of  long-range  and  call 
signals.  From  common  connector  i (”input”)  reciprocal 
iornentum/impulse/pulses  through  capacitor  Csj  approach  the  control 
electrode  of  the  tube  of  Li2  (6N1P)  . On  the  tube  of  is  asi5embled 

cathode  follower,  to  the  grid  of  the  right  half  of  this  tube  through 
capacitor  C^g,  is  supplied  the  interrogation  pulse  from 
divider/denominator  Rgs,  Hg*  which  is  included  at  the  output/yield  of 


the  unit  of  GKS 
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The  raixed  signals  frcm  load  R90  "the  cathode  follower  through 
capacitor  Cj  approach  the  control  electrode  of  the  first 
cascade/stage  of  the  video  aaplifier,  asseabled  on  the  left  half  of 
tube  Lj  (6N1P)  through  rheostat  diagram.  Bias  voltage  is  supplied 
fcoa  rectifier  - 105  c through  divider /denominator  Rj,  Bs. 


From  the  anode  of  the  first  cascade/stage,  the  negative  pulses 
through  capacitor  C4  go  to  the  grid  of  the  second  cascade/stage  which 
works  on  the  right  half  of  tube  Li  and  is  made  on  rheostat  circuit 
with  feedback  oecause  of  the  drop  of  voltage  on  resistor/resistance 

R4. 


Page  139, 


The  intensive  positive  pulse  from  the  plate  load  of  Rg  through 
capacitor  Cg  is  supplied  to  the  grid  of  the  third  cascade/ stage  whose 
diagram  is  analogous  to  the  diagram  of  the  first. 


The  intensive  np>gative  pulses  enter  the  fourth  cascad c/stage 
assembled  on  tula  1,3  (bpiP).  This  cascade/stage  works  on  tetrode  with 


"•iA  -T'  . 


automatic  displacement  because  cf  the  drop  of  voltage  on  resistor  Sta 
which  shunted  by  capacitor  C^q,  The  anode  of  tube  L3  is  fad  from 
rectifier  +150  v through  filter  fieo,  C,#  while  screen  grid  is  powered 
through  resistor/resistance  82 i» 


Positive  pulses  from  the  anode  of  the  fourth  cascade/stage 
through  capacitor  Cg  enter  the  grid  of  the  cathode  follower, 
assembled  on  the  right  half  of  tube  L2«  From  lead  843  cathode 
follower  they  are  supplied  to  the  delay  line  LZ-U  Delayed  signals 
from  output  1^:B  go  to  the  control  electrode  of  tiie  cascade/stage  of 
the  agreement,  assembled  on  tube  Ls  (6Zh2P)  , to  diodes  D*  and  Dj  the 
coincidence  circuit  of  response  signals. 


Decoding  is  done  as  follows.  Diodes  D*  and  D5  in  the  absence  of 
■omentum/intpulsc/p u isos  from  delay  line  are  opened,  since  on  their 
anodes  given  positive  voltage  through  resistor/resistance  833  from 
source  +150  V.  At  the  t orque/moment  of  the  action  of  positive  pulses 
from  delay  line  which  are  supplied  to  the  cathode  circuit  of  diodes 

and  exceed  in  f'mplitudo  voltage  on  the  anodes,  diodes  they  are  cut 
off,  on  their  load  of  Uzt,  is  developed  the  positive  pulse,  which 
across  capacitor  goes  to  the  amplifier  of  irfcerrogatior.  pulses. 
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The  amplifier  of  interrogation  pulses  is  assembled  on  tube  L4 
(6Zh1P).  As  its  plate  load  serves  the  triple-wound  peak  transformer 
Tpa  whose  windings  are  included  so  that  from  the  third  winding  is 
removed  the  positive  pulse.  Diode  does  not  transmit  negative 
pulses. 


Call  momen tuin/impulse/pulses  are  decoded  with  the  aid  of  the 
delay  line  LZ-1  and  cascade/stage  of  agreement  on  tube  1$,  The 
premise/impulse  of  the  call  moment um/impulse/pulses  of  those  entering 
on  the  input  of  the  delay  line  consists  of  two 

iomen tum/impulse/pulses,  applied  to  the  control  electrode  of  the 
cascade/stage  of  agreement.  To  the  suppressor  grid  of  this 
cascade/stage,  enter  the  momentum/impulse/pulses  from  one  of  the 
reioval/outlets  of  delay  line  depending  on  code.  These 
removal/outlets  are  selected  so,  in  order  to  during  the  arrival  of 
the  first  momen tum/rnipulse/pulse  on  control  grid  of  tube  L5  on  the 

suppressor  grid  of  this  tube  would  arrive  the  second 
■omen tum/impulse/pu Iso  cf  the  coded  premise/impulse.  Kith  the 
simultaneous  arrival  of  positive  pulses  to  governing  and  suppressor 
grid,  the  tube  triggers  itself  and  in  its  anode  target/purpose  is 
formed  negative  pulse. 
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In  the  absence  of  mo me ntuu/ia pulse/pulses  on  grids,  the  tube  is 
closed  by  the  negative  voltage,  applied  on  control  electrode  from 
divider/denominator  Ha?,  R39  and  on  suppressor  grid  - from 
divider/denoroinator  R3i,B33«  Besistor/resistance  R39  - variable#  is 
intended  for  the  amplitude  control  of  call  moaentum/impulse/pulses  at 
the  output/yield  of  the  cascade/stage  of  agreement. 


Anode  load  of  cascade/stage  of  agreement  is  the  triple-wound 
peak  transformer  Tr3  which  is  included  so  that  from  its  third  winding 
are  removed  the  positive  pulses. 


Decoding  of  reciprocal  inomentu m/impulse/pulses  it  occurs  on 
diodes  and  D7  analogous  with  deciphering  interrogation  pulses.  The 
amplifier  of  reciprocal  aiomentum/impulse/pulses  on  tube  L«  (bZhiP)  is 
analogous  to  the  amplifier  of  interrogation  pulses. 
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Key:  (1)«  channel  of  ranging  and  call  signals.  (2).  Amplifier. 
(3).  Amplifier  and  cathode  follower.  (4).  Amplifier.  (5).  Amplifier 
of  inquiring  signals,  (6).  Coincidence  stage  of  the  call  signals. 
(7),  Amplifier  of  response  signals.  (8),  Inquiring  signal.  (9). 
Response  signal.  (10).  Call  signal.  (11).  Input  P*.  (12).  Cathode 
follower.  (13).  Coincidence  circuit  of  inquiring  signals,  (14). 

Coincidence  circuit  of  response  signals.  (15).  Channel  of  reference 
signals. 
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Fig.  112.  The  schematic  diagram  of  the  block  of  DShKA.  Key:  (1) . 

Amplifier  of  the  reference  signals  and  cathode  follower.  (2). 
Amplifier  of  reference  signals,  (3).  Coincidence  stage  of  reference 
"35”.  (4).  Coincidence  stage  of  reference  "36".  (5),  Amplifier  of 
reference  "35"  and  reference  "36".  (6).  Response  interrogation.  (7). 

Reference  "35".  (8).  Reference  "36".  (9).  Target/purpose.  (10). 
Ground.  (11).  Interrogation.  (12).  Answer/response.  (13). 
Output/yield.  (14).  Call.  (15).  Reference  "35"  and  "36".  (16).  Codes. 
(17).  Interrgation  to  DShP.  (18).  Interrogation  to  DShP. 
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Fig,  113,  unit  DShKA; 


1,  2,  4,6,  8-  potentiometers  of  the  adjustment  of  the 
displacement  of  the  coincidence  stages;  3,  7,  9,  10,  11,  13,  14,  16  - 
control  sockets;  5 - the  toggle  switch  of  switching  on  "inquiring  to 
DShKA";  12  - code  switch;  15  - high-frequency  coupler. 


Fr 
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Channel  of  azimuth  signals.  Azimuth  reference  pulses  ”35"  from 
extension  receiver  approach  the  input  of  the  unit  of  DShKA.  The 
positive  pulses  through  capacitor  Cgj  are  supplied  to  the  grid  of  the 
first  cascade/stage  of  the  video  amplifier,  assembled  on  the  left 
half  of  tube  L7  (6N1P).  The  diagram  and  the  principle  of  operation  of 
its  and  first  cascade/stage  of  the  video  amplifier  of  ranging  channel 
are  analogous. 


From  plate  load  Rg,  this  cascade/stage  the 
■oaentum/irapulse/pulse  is  supplied  to  the  second  cascade/s tago  on 

tube  La  (6PlP).  The  intensive  momentum/impulse/pulse  enters  through 
the  capacitor  Cj,  to  the  grid  of  cathode  follower  and  further  to  the 
delay  line  LZ-2.  The  prir.ciple  of  deciphering  the  reference 
■omentum/irapulse/pulsos  ”36”  and  ”35”  and  of  the  call 
momen tum/impulsG/pu  Ises  of  ranging  channel  is  analogous. 


Momontum/impu Ise/pulses  from  delay  line  approach  the  input  of 

the  cascade/stages  of  agreement  on  tubes  L9  (6Zh2P)  and  Li  0 (6Zh2r), 
The  diagram  and  the  work  of  the  cascade/stages  of  agreement  are 
analogous  to  diagram  and  the  work  of  the  cascade/stage  of  agreement 
are  analogous  to  diagram  and  to  the  work  of  the  cascada/st age  of  the 
agreement  of  call  signals.  From  the  anodes  of  tubes  L.,  and  ot  Lio» 
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the  decoded  momentu m/iupulse/pulses  through  capacitors  C36  and  C40 
are  supplied  to  the  amplifiers,  assembled  on  the  left  and  right 
halves  of  the  tube  Ln  (6N1P).  Feedback  is  realized  by 
resistor/resistances  835  and  Eb6« 


From  the  anode  resistor/resistances  Pgi  and  Bs3,  positive 
supporting/reference  pulses  *'36*'  and  ”35'*  through  the  capacitors  of 
C4*  and  C47  go  to  the  input  of  the  unit  of  KUA  and  monitoring  jacks. 


Constructions,  The  cell/eleaents  of  unit  (Fig.  113)  are 
assembled  on  L-shaped  chassis/landing  gear,  on  rear  vail  of  which 
there  are  couplings  Pj  and  Pj,  To  coupling  Pj  are  conducted  all  the 
feeding  voltages  of  unit,  while  to  coupling  P*  - all  pulsing 
circuits.  On  tiie  front/leading  panel  of  unit,  are  arranged  the 

potentiometers  of  the  adjustment  of  the  displacement  of  the 
cascade/stages  of  agreement,  the  switches  of  codes  and  monitoring 

jacks. 


Unit  of  adapter 
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This  unit  is  intended  for  the  formation  of  the  azimuth,  initial, 
starting  and  video  remote  momentum/impulse/pulses. 


Azimuth  momentum/impulse/pulses  as  duration  160  pss  and  with 
asplitude  not  less  than  30  in  have  a position  which  corresponds  to 
the  middle  of  failure  of  azimuth  signal  (Fig.  114), 


Functional  diagram  (Fig.  115).  The  channel  of  the  formation  of 
strobe  pulse  converts  azimuth  signal  into  rectangular  negative 
pulses.  Channel  consists  of  the  amplifier  of  video  pulses,  two 
series-connected  amplifier-limiters,  detector  and  multivibrator  of 
forma  tion. 


Formation  occurs  by  consecutive  amplification  and  limitation  of 
azimuth  signal,  as  a result  of  which  is  isolated  one  square  pulse 
whose  duration  is  approximately  equal  to  the  duration  of  azimuth 
signal. 
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fig,  114,  The  diagram,  which  elucidates  the  operation  of  unit  PU: 


a - azimuth  signal;  b is  the  initial  aomentua/impulse/pulse ; c - 
aziauth  momentum/impulse/pulse. 
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Fig.  115,  Functional  diagram  of  unit  PU.  Key:  (1).  Channel  of 

the  shaping  of  strobe  pulse.  (2) . Channel  of  rocking 

■oientum/impulse/pulses.  (3).  Natal  momentUB/iapulse/pulse  into  unit 
KOA.  (4).  Amplifier-limiter.  (5).  Amplifier  and  detector.  (6), 

Haiti  vibrator.  (7),  Amplifier-limiter.  (8).  Amplifier  and  cathc'e 
follower,  (9),  Cascade/stage  of  addition.  (10).  Output/yield,  (11). 
Channel  of  azimuth  momentuo/impulse/pulses.  (12).  Input.  (13). 
Shaping  stage.  (14),  Cascade/stage  of  gating/strobing.  (15), 
Phantastron.  (16).  Multivibrator.  (17).  Azimuth 

■onen  tum/ifflpu  Is  e/pulse  into  unit  KOA.  (18).  Channel  of  viden-romote 
pulses.  (19).  Multivibrator.  (20).  Coincidence  stage,  (21).  Blocking 
oscillator,  (22).  Cathode  follower. 
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The  signal  which  comes  in  from  remote  receiver  will  be  fed  to 
amplifier  and,  after  amplification,  to  two  amplifier-limiters  where 
is  conducted  its  conversion  into  square  pulses  which,  for  a final 
formation,  are  supplied  to  multivibrator.  For  a decrease  in  the 
by-passing  on  the  multivibrator  of  the  second  amplifier-limiter,  is 
placed  the  detector. 


From  the  output/yield  of  the  channel  of  formation*  negative 
square  pulses  enter  the  chann^-l  of  azimuth  momentum/impulse/pulses 
and  after  differentiation  into  the  channel  of  the  initial 
■oaentum/im  pulse/pulses. 


Prom  output/yield  the  channel  of  formation  negative  square 
pulses  enter  the  channel  of  azimuth  momentum/impulse/pulses  and  after 
differentiation  into  the  channel  or  the  initial  pulses. 


The  channel  of  the  initial  monientum/impulse/pulses  consists  of 
two  amplifiers,  amplitier-limitcr  and  cathode  follower.  These 
aomentum/impulse/pulsc-s  are  formed  by  means  of  the  formation  of  the 
leading  edges  of  the  differentiated  square  pulses,  which  enter  the 
input  of  channel. 


DOC  = 77110017 


Negative  square  pulses  from  the  channel  of  foraation  approach 
the  first  amplifier.  The  intensive  roomentuiB/iiDpulse/pulses  for 
further  formation  are  supplied  to  the  amplifier-limiter,  with 
output/yield  of  which  negative  pulses  go  to  the  second  amplifier  and 

further  to  cathode  follower.  Cathode  follower  will  match  the  output 
resistance  of  the  second  amplifier  with  the  entry  impedance  of  the 
cascade/stage  of  addition  and  the  unit  of  the  adjustments  of  azimuth, 
to  which  enter  the  initial  momentum/impulse/pulses. 


The  channel  of  azimutn  momenTum/impulse/pulses  is  intended  for 
formation  and  selection  of  trigger  pulses  and  for  the  formation  of 
azimuth  raomentum/im  puise/pulses  from  those  which  start.  The  .^el»ction 

of  trigger  pulses  is  laovided  tor  the  purpose  of  the  elimination  of 
the  triggering  of  circuit  from  the  momentum/impulse/pulses,  which 
were  being  formed  from  the  minor  lobes  of  the  antenna  radiation 
pattern  of  the  transmitter  P-200M. 

The  cnannel  of  aziniuth  momentum/impulse/pulses  consists  of  the 
cascade/stago  of  the  formation  cf  trigger  pulses,  amplifier. 
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phantastron  and  multivibrator.  Positive  azimuth  signal  (Ris,  116)  it 
is  supplied  to  the  input  of  the  cascade/stage  of  the  formation  of 
trigger  pulses. 
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Fig.  1 16.  The  diagram  of  the  formation  of  the  azimuth 
■omentum/impulse/pulse: 

a - azimuth  signal;  b is  trigger  pulse;  c - azimuth 


■omentum/impulse/pulse 
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Trigger  pulses  from  the  output/yield  of  the  cascade/stage  of 
£or»ation  are  supplied  to  the  amplifier  which  is  intenied  for  the 
selection  of  these  momentum/im pulse/pulses.  Simultaneously  to 
amplifier  enters  raomentum/impulse/pulse  with  the  channel  of 
formation.  The  obtained  as  a result  of  addition 
momentum/im puls e/pulse  goes  to  the  starting/launching  of  the 
phantastron,  which  forms  the  square  pulse,  the  read-out  time  of  which 

and  the  duration  are  highly  stable.  The  momentum/impulse/pulse , 
obtained  at  the  output/yield  of  phantastron,  after  differentiation  is 
supplied  to  the  starting/launching  of  the  multivibrator  which 
fota/shapes  azimuth  aiomontua/impulse/pulse. 


The  azimuthal  raomantum/im pulse/pulses  approach  the  cascade/stage 

of  addition  and  the  input  of  the  channel  of  the  isolation  of 
video-remote  raomertum/impulse/pulsos,  and  also  on  the  input  of  the 

unit  of  the  adjustment  of  azimuth. 


Azimuth  inomen t ura/iiiipulse/pulses  approach  the  cascade/stage  of 
addition  and  the  input  cf  the  channel  of  the  isolation  of 
video-remote  momentum/impuise/pulses,  and  also  cn  the  input  of  the 
unit  of  the  adjustment  of  azimuth. 
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The  channel  of  the  isolation  of  video- remote 
■omentuffi/impulse/pulses  form/shapes  the  square  pulse  which  is 
utilized  for  the  orientation  of  image  along  azimuth  on  PPI  and  for  a 
constant  monitoring  of  work  of  radio  beacon.  This  channel  consists  of 
multivibrator,  coincidence  stage,  blocking  oscillator  and  cathode 
follower. 


Azimuth  momentum/irapulse/pulse  approaches  the  starting/launching 
of  the  multivibrator  which  form/shapes  square  pulse  by  duration  of 
approximately  800  pss.  domentum/impulse/pulse  with  multivibrator  goes 
to  the  cascade/stage  of  agreement,  which  isolates  one 
■ooentum/impulse/pulse  of  call  signal.  For  this,  to  coincidence 
circuit  simultaneously  with  the  roomentu ir/impu Ise/pulse  of 
multivibrator  are  supplied  call  momentuit/impu Ise/pulses,  At  the 
torque/raoment  of  the  pulse  coincidence  cf  multivibrator  with  on*^  of 

the  call  uiomentum/iiupulse/puls-  o,  is  isolated  one  square  pulse,  which 
for  a further  formation  is  supplied  to  blocking  oscillator.  With  the 

output/yield  of  blockin j oscillator  the  video-remote 
momentum/impulse/pulse  joes  to  the  cathoil^  follower,  which  matches 
the  output  resistance  of  blocking  oscillator  with  the  wave  impedance 
of  the  cable  on  which  is  realized  the  relaying  of  video-remote 
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■oientua/impulse/pulse  on  PPI, 


Schematic  diagram  (Fig.  117).  Channel  of  the  formation  of  the 
strobe  pulse.  On  the  left  half  of  tube  Li  (6N2P)  is  assembled  the 
amplifier  by  rheostat  diagram,  the  operating  mode  of  which  is 
selected  so  that  in  the  absence  of  azimuth  signals  this  half  is  found 
in  the  closed  state.  Cutoff  voltage  is  supplied  from  the 
divider/denominator,  which  consists  of  resistor/resistances  Ri , 1^3. 
Besistor  R3  - variable,  is  intended  for  the  threshold  adjustment  of 
function.  In  the  circuit  of  the  grid  of  the  left  half  of  tube  Lj  is 
included  the  integrating  circuit  R79,  C37,  which  weakens  pulse 
interferences.  The  intensive  signals  from  plate  load  R*  through 
capacitor  Cj  approach  the  grid  of  the  right  half  of  the  tube  Li, 
which  works  as  limiter  on  the  maximum  of  voltage.  Displacement  to 
limiter  is  removed  from  resistor/resistance  R*  because  of  cathode 

current.  The  limited  momp>ntum/impulse/pulses  with  the  anode  of  the 
right  half  of  tube  Li  go  to  the  grid  of  tube  Lg  (6N1P).  on  tube  Lg  is 
assembled  amplifier-limiter  and  detector.  Amplifier-limiter  (left 
half  of  tuba)  it  works  in  the  mode/conditions  of  grid-circuit 
clippi  ng  on  maximum. 


The  opt^ratinj  mode  of  tube  is  selected  by  such,  that  to 
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torque/moment  when  entry  stress  less  than  zero,  cascade/stage  works 
as  usttal  amplifier.  As  soon  as  grid  voltage  becomes  positive  appears 
the  grid  current,  which  is  limited  to  resistor/resistance  R34.  As  a 
result  of  the  redistribution  of  voltage  on  resistor/resistances  R34 
and  the  section  of  tube  grid-cathode  the  grid  voltage  remains  close 
to  zero. 


Page  145. 


Bias  voltage  to  the  grid  of  the  left  half  of  tube  1*2  is  removed 
from  divider/denominator  Eg#  Rio»  I'he  connected  with  output/yield 
rectifier  - 105  V. 


From  the  anode  of  the  left  half  of  tube  Lg,  negative  pulses  are 
supplied  to  the  differentiating  circuit  C4,  Hjz  and  further  to  the 
cathode  or  the  right,  half  of  tube  La  on  which  is  assembled  diode 
limiter  by  the  dictyram  of  con‘^e<^ut ive  limitation.  Since  diode 
possesses  unidirectional  conductivity,  during  the  supplying  to  its 
cathode  of  heteropolar  moraentuai/im  pulse/pulses  from  tha 
differentiating  circuit  on  its  load  R, 3 appear  the  only  negative 
pulses  which  approach  tiio  starting/ launching  of  the  multivibrator  of 
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formation  on  tube  L3  (6NlP). 


The  shaping  multivibrator  has  the  only  one  stable  situation, 
when  the  right  half  of  tube  L3  is  unlocked  by  the  positive  voltage, 
subject  to  its  grid  through  resistor/resistance  Rje  itora  source  +250 

¥• 


The  pulse  duration  of  multivibrator  exceeds  the  interval  between 

the  starting  negative  pulses.  This  is  necessary  in  order  that  the 
multivibrator  on  could  enter  the  work  from  the  second  trigger  pulse. 

The  second  trigger  pulse  is  obtained  because  azimuth  signal  has  a 
fccm  of  "dual  bell". 


The  negative  square  pulses  of  formation  from  the  anode  of  the 
left  hall  of  tube  L3  are  supplied  to  the  channels  of  azimuth  and 
initia  1 raoraen  tum/iu’pul  se/pulses. 


Channel  of  the  initial  momentu  m/inipulse/pulses.  The  rectangular 
negative  pulses,  manufactured  by  the  channel  of  formation,  after  the 
passage  through  the  differentiating  circuit  C7,  R|o  and  the  diole  Djo 
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approach  the  grid  of  tube  L4  (6N1P).  On  the  left  half  of  this  tube, 
is  assembled  the  amplifier  which  works  with  automatic  displacement 
because  of  a voltage  drop  across  resistor/resistance  Rao* 


Positive  voltage  from  resistor/resistance  Rgo  through 
resistor/resistance  Bioo  is  supplied  to  diode  the  Dio  with  the  aid  of 
which  is  limited  the  positive  pulse  after  differentiation.  Diode  is 
cut  off  by  this  voltage  and  triggers  itself  at  that  torgue/moment 
when  the  amplitude  of  the  negative  pulses,  removed  from  capacitor  C7, 
becomes  more  than  cutoff  voltage.  As  a result  fcr  the  grid  of  the 
left  half  of  tube  L4,  enters  the  momentuo/impulse/pulse  of  lesser 
duration.  This  momentum/impulse/pulse  from  load  Rji  the  left  half  of 
tube  L4  across  the  capacitor  C,  goes  to  the  grid  of  the 
aiplifier-limiter,  assembled  on  the  right  half  of  tube  L4.  Negative 
displacement  is  supplied  from  divider/denominatcr  B24,  through 

resistor/resistance  P23.  Amplitier-limiter  works  in  the 
■ode/conditions  of  limitation  on  the  minimum.  It  amplifies 
Bomentum/impulse/pu  Isf.  s until  absolute  value  of  grid  voltage  becomes 
■ore  than  the  cutoff  voltage  of  tube.  Tube  is  cut  off  and  a further 
increase  in  the  pulse  amplitude  does  net  change  operating  mode. 


Negative  to  mom*- n tum/impulse/pulse  from  plate  load  Rgg 


are 
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supplied  through  the  capacitor  Cjq  to  tube  L5  (6N1P).  The  temporary 
situation  of  moraentum/impulse/pulses  at  the  output/yield  of  this  tube 
corresponds  to  the  leading  impulse  front  of  formation. 


On  tube  Ls  are  assembled  the  amplifier  and  cathode  follower, 
negative  pulses  from  the  anode  of  tube  L4,  through  capacitor  Ciq 
approach  the  input  of  the  diode  limiter,  which  consists  of  diode  Dj 
and  resistor/resistanco  K27.  During  the  supplying  of  negative  pulses, 
the  diode  Dj  triggers  itself  and  capacitor  Cio  charges  itself  on  the 
circuit:  “ ♦•250  C - is  internal  res istor/resictance  of  the  power 

source  -250  v - Rz?  - - C^o  “ R??*  Rot  a rapid  capacitor 

discharge,  is  included  resistor/resistance  Up  to  the 

torgue/moinen t of  the  arrival  of  the  following  momentum/impulse/pulse, 
the  capacitor  completely  is  discharged.  This  is  made  in  order  to 
avoid  the  displaceuient  of  the  operating  point  of  the  characteristic 
of  diode. 
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Key:  (1).  Channel  of  the  shaping  of  strobe  pulse,  (2).  Channel 
of  the  initial  Biofflentun/impulse/pulses.  (3).  Aaplifier-liaiter.  (4), 
Aaplifier  and  detector.  (5).  Multi?ibrator.  (6),  Aaplif ier-limiter, 
(7).  Amplifier  and  cathode  follower.  (8).  Cascade/stage  of  addition. 
(9).  Circuit,  (10).  Ground.  (11).  ~208  V,  400  Hz.  (12).  +250  7.  (13). 
Triggering  threshold.  (14).  Chantel  of  video-reaote  pulses.  (15), 
Hulti vibra tor.  (16),  Coincidence  stage.  (17),  Blocking  oscillator. 
(18).  Cathode  follower.  (19),  Ground.  (20).  Azimuth  pulse.  (21). 
Initial  pulse,  (22),  Calling.  (23),  Reference  "36”,  (24).  Coincidence 
stage  bias.  (25).  Bias  check. 
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Pig,  117.  The  schematiG  diagram  of  the  block  of  adapter. 

Key:  (1),  Channel  of  azimuth  pulses.  (2).  Cascade/stage  of  the 
formation  of  trigger  pulses,  (3),  Amplifier  and  cathode  follower 
(4).  Phantastron,  (5).  Multivibrator.  (6).  Adjustment  of  azimuth 
■omen turo/impuls e/pulse. 


end  section 
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Fig.  118.  The  simplified  circuit  of  the  cascade/stage  of  the 
formation  of  trigger  pulse  (a)  and  the  curve/graph  of  the  formation 
of  trigger  pulse  (b).  Key:  (1).  Output/yield. 
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Negative  pulses  frcm  load  827  diode  liniter  ace  supplied  to  the 

grid  of  the  left  half  of  the  tube  L5  on  which  is  asse»bled  the  pulse 
aiplifier  by  rheostat  diagram  with  feedback.  The  intensive 
■oaentum/impulse/pulse  from  plate  load  Rj,  across  the  capacitor  S^j 
goes  on  I cut  the  right  half  of  the  tube  L5  on  which  is  assembled 
cathode  follower.  The  operating  mode  of  repeater  is  selected  so  that 
about  the  absence  of  positive  pulses  on  grid  tube  would  be  closed  by 
the  negative  displacement  which  comes  from  voltage  divider  832,  R33 
through  leakage  resistance  831, 


Positive  pulses  from  load  B30  cathode  follower  are  supplied  to 
the  input  of  the  cascade/stage  of  addition  cn  tube  L*  (6NlP)  and  unit 

RUA. 


Channel  of  azimuth  pulses.  The  cascade/stage  of  the  formation  of 
trigger  pulses  form/shapes  the  pulses,  which  are  isolated  at  the 
level  0,5  amplitudes  of  the  azimuth  signals  which  approach  its  input. 
As  a result  of  this,  the  read-out  time  of  azimuth  pulses  does  not 

depend  on  tlie  amplitude  oC  azimuth  signals,  which  is  important  with 
the  formation  of  azimuth  momentum/impulse/pulses. 
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The  cascade/stage  of  forieation  is  asseubled  on  the  tube  of  Ln 
(Fig.  118).  Its  worlc  entails  the  following.  Aziauth  positive  signal 
in  the  form  of  “dual  bell”  through  capacitor  Si 3,  resistor/resistance 
R»3  and  the  winding  of  transformer  Tp4  is  supplied  to  the  right  half 
of  the  tube  of  Ln  (6N1P).  From  the  cathode  load  872*  the  azimuth 
signal  through  the  capacitor  $22  approaches  divider/denominator  R*s, 
In  this  case,  the  capacitor  S24  charges  itself  on  the  circuit: 
♦?o0  C - 8*2  - the  internal  lamp  resistance  of  Ij j is  C22  - 
■"  C24  ■“  “ 250  in. 


The  left  half  of  the  tube  of  Lu  is  closed  by  the  positive 
voltage,  subject  to  its  cathode  from  resistor/resistance  R45. 


During  decay  in  t]»e  azimuth  voltage  signal,  on  the  anode  of 
diode  D4  becomes  less  than  voltage  on  its  cathode.  As  a result  the 
diode  is  cut  off  and  charge  of  capacitor  C24  ceases.  In  time  interval 
voltage  across  capacitor  C24  ceases.  In  time  interval  t^ 
- ti,  the  voltage  across  capacitor  C2*  remains  constant/invariable. 


At  torque/momentof  time 
left  half  of  the  tube  of  Lii 


t2,  when  voltage  on  the  cathode 
becomes  equal  to  voltage  across 


of 


the 
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capacitor  Cg^,  tube  ti loggers  itself  and  capacitor  824  is  discharged 
on  value;  capacitor  1j24  * anode  resistance  of  Ln  - winding  1 -2 
transformers  Tp^  * resistor  Bes  ” resistor/resistance  R66  is  the 
earth/ground  - capacitor  S24.  In  this  case,  during  winding  1-2, 
appears  the  drop  of  voltage  with  the  polarity,  indicated  in  Fig.  118, 


In  secondary  winding  4-3  transformers  Tp4  this  drop  transmits 
so  that  produces  the  closing  of  the  right  half  of  the  tube  of  In, 
and  in  anode  circuit  is  obtainedthe  positive  triggering 
■o  men  tum/iui  puls  e/pulse. 
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Pig.  119.  Pulse  diagram,  which  elucidates  the  work  of  the 

cascade/stage  of  gating/strobing.  Key:  (1).  Grid.  (2). 

(3).  Anode.  (4).  Trigger  pulse. 


Cathod 
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The  torque/moinent  of  the  function  cf  the  diagram  of  formation  is 
determined  by  the  relationship/ratio  of  the  arms  of 

divider/denominator  R66»  which  during  adjustment  is  selected  so 

that  function  would  occur  at  the  level  0-5  amplitudes  of  azimuth 
signal. 


Diode  Dj4  Serves  for  the  prevention  of  the  parasites  in  the 
secondary  winding  of  transformer  Tp^,  which  appear  with  the 
termination  of  momentum/irapulsc'/pulse.  The  circuit,  which  consists  of 
tesistor/resistanco  Rea  ^nd  capacitor  C25,  decreases  the  pulse 
interferences  at  the  input  of  the  cascade/stage  of  formation.  From 
plate  load  the  starting  positive  pulse  is  supplied  to  the 
cascade/stage  of  gatin ]/strobing. 


The  cascade/stage  of  strobing  eliminates  the  launch  opportunity 
cf  phantastroii  by  the  false  tiigger  pulses  which  are  issued  by  the 
diagram  of  formation  during  its  function  from  the  second 
momen tum/i inpulse/pulso  of  azimuth  signal,  and  also  by  the 
■omentum/iniuulse/pulsf?s , which  are  obtained  from  the  minor  lobes,  the 
radiaticr.  pattern  01  azimuthal  antenna.  The  trigger  pulses  through 
the  capacitor  S30  (see  Fig.  117)  from  the  anode  of  the  cascade/stagt* 
of  shaping,  approach  the  grid  of  the  cascade/stage  of  the 


DOC  = 77120017 


PAGE 


gating/strobing,  assembled  on  the  left  half  of  the  tube  of  Li2.  To 
the  arrival  of  the  positive  tiigger  pulse  on  the  grid  of  tube  and 
negative  square  pulses  from  the  cascade/stage  of  formation  to 
cathode,  the  tube  is  closed.  Cutoff  voltage  is  created  during  the 
cathode  resistor/resistance  Res  because  of  the  current  of 

divider/de  nominator  and  Res#  of  the  connected  at 

output/yield  rectifier  +250  in. 


Diode  Dx2  increases  the  resistor/resistance  of  the  circuit  of 
Das  for  the  negative  pulses,  applied  to  its  input,  which 
decreases  by-passing  this  circuit  on  the  multivibrator  of  formation. 


In  the  absence  or  negative  pulse  on  resistor/resistance  Rbs,  is 
created  the  drop  of  voltage  because  of  the  passage  of  current  along 
the  circuit;  +250  C - is  resistor/resistance  R^o  - diode  D,p  - 
tesistor/cesistance  Rga  is  250  in.  By  this  voltage  the  left  half  of 
the  tube  of  Lj2  i«  closed.  In  the  torque/moment  of  the  arrival  of 
negative  pulse  from  the "output/yield  of  the  cascade/stage  of  the 
formation  of  strobe  pulse  the  diode  D,2  is  cut  off  and  positive 
voltage  on  the  cathede  of  tht'  left  half  of  the  tube  of  L12,  it 


decreases 
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During  the  joint  action  of  the  starting  pulse  and  pulse  of 
foraation,  the  tube  of  the  cascade/stage  of  gating/strobing  triggers 
itself  and  on  the  anode  it  is  isolated  the  starting  pulse  (Fig.  119). 


The  negative  starting  pulses  impultsy  through  capacitor  Z zs  are 
supplied  to  the  anode  of  the  tube  of  L|3  6J2P,  see  Fig.  117).  On  the 

right  half  of  the  tube  of  Lja  and  the  tube  of  Lia,  is  assembled  the 
phantastron  by  diagram  with  cathode  follower  and  cathode  coupling. 
Phantastron  has  one  stable  position  conclusion/deri vation  from  which 
is  conducted  by  the  supply  of  negative  pulse  on  the  anode  of  the  tube 
of  the  L|3  through  the  diode  D,. 


Page  150. 

Phantastron  form/shapes  the  sguare  pulse,  the  repetition 
frequency  of  which  and  the  duration  of  highly  stable.  For  providing 
this  stability  in  tne  circuit  of  control  electiode,  is  applied  the 
resistance  of  the  typ^^  of  MLT  (Raa)- 
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The  rectangular  pulses,  form/shaped  by  phantastron,  approach 
differential  circuit  S33,  After  differentiation  the 

■oientum/impulse/pu  Ise,  obtained  from  the  trailing  edge  of  pulse  of 
phantastron,  starts  the  multivibrator  which  develops  azimuth 
■omentum/impulse/pulses.  The  torque/moment  of  the  starting/launching 
of  multivibrator  can  be  regulated,  by  changing  voltage  on  the  anode 
of  the  tube  of  with  the  aid  of  potentiometer  R93  ("  the 
establishment  of  azimuth  momentum/impulse/pulse'*) . In  this  case,  is 
changed  the  pulse  duration,  generated  by  phantastron.  By  changing  the 
time  Of  the  startin  g/launching  of  the  multivibrator  of  Lj4  (6N1P),  it 
is  possible  to  change  the  temporary  situation  of  azimuth 
momentura/iinpulso/pulse  and  to  realize  its  initial  installation  on  the 
middle  of  failure  ot  azimuth  signal.  Multivibrator  form/shapes 
azimuth  moroentum/impulse/pulses  by  duration  160  ps. 


multivibrator  is  assemblea  or.  the  tube  of  Lj*  by  diagram  with 
cathode  coupling  it,  works  in  the  waiting  mode/conditions,  its 
starting/launching  i.s  realized  by  supply  to  the  anode  of  the  left 
half  of  the  tube  of  the  L14  of  the  negative  pulse  through  tho  diode 
Djj,  wiiich  limits  po.sitivo  pulses.  Rectangular  positive  })ulses  with 
the  anode  of  the  right  hall  ot  the  tube  of  go  across  the 
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capacitor  835  to  the  input  of  unit  PU  and  of  the  cascade/stago  of 
addition. 


For  the  visual  test  of  aziiauth  pulse  with  the  aid  of 
oscillograph  intended  monitoring  jack  Ga  (azimuth 
■omen  tum/impulse/pulse ”) . 


The  channel  of  the  video  marginal  pulses  form/shapes  them  from 
azimuth,  which  are  supplied  on  PPI  for  the  mark  of  the  location  of 

KVP, 


Azimuth  pulses  from  the  multivibrator  of  azimuth  pulses  through 
capacitor  Sjj  diode  Dg  approach  the  grid  of  tube  L7  (6!J1P)  the 
multivibrator  of  the  formation  of  azimuth  momentum/impulse/pulses. 


Multivibrator  is  assembled  by  diagram  with  cathode  coupling  and 
positive  jrid.  It  works  in  the  waiting  mode/conditions.  The 
startinq/ldunching  ot  multivibrator  is  realized  by  supply  of  positive 
pulse  on  the  control  electrode  of  the  left  half,  ot  tube  L7.  Positive 
pulse  is  obtained  after  differentiation  (circuit  Sjs,  Da, 


R*?)  of 
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taj^ 


aziiuth  nomentuin/iiiipulse/palse. 


Multivibrator  form/shapes  azimuth  momentUB/impulse/pulse  by 
duration  800  pss.  The  duration  of  this  aomentUB/impulse/pu Ise  can  be 
changed  by  impedance  matching  R46»  The  duration  of  azimuth 
■omentum/impulse/pulse  increases,  because  call  pulses  delay  relative 
to  reference  pulses  "36”  for  a period  of  approximately  400  pss,  and 
are  consequent,  they  delay  relative  to  azimuth  moroentum/im pulse/pulse 
on  this  time. 


For  the  isolation  only  of  one  pulse  of  call  in  each  turn  of  the 

antenna  of  tho  transmitter  of  P-200M,  the  duration  of  azimuth 
■omen tum/impulse/pulse  is  expanded  to  the  value,  which  exceeds 
temporary  displacement  between  call  and  supporting/ref areiice  ”36" 
pulses. 


Positive  pulses  rrora  the  anode  of  load  R44,  the  right  half  of 
tube  L7  through  the  capacitor  S17  are  supplied  to  the  cascade/stage 
of  agreement,  which  isolates  one  of  the  call  momentua/impulse/pulses, 
that  coincides  with  a:imuth.  coincidence  circuit  is  assembled  on 
semiconductor  diodos  and  D3.  To  this  diagram  enter  azimuth 
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■oientuB/impulse/pulses  from  muAtivibrator  Lr  and  call* 


Coincidence  circuit  form/shapes  momentum/impulse/pulses  only 
during  the  supplying  to  its  input  of  the  pulses,  the  total  amplitude 

during  agreement  of  which  is  sufficient  for  the  triggering  of  the 
diode  D4  on  which  is  assembled  the  limiter  for  the  elimination  of  the 
passage  of  pulse  interferences  to  the  input  of  blocking  oscillator. 
Pulse  with  the  output/yield  of  the  diagram  of  coincidence  goes  to 
divider/de  nominator  R4s<  ®nd  with  it  to  the  diode  DXa,  closed  by 

the  positive  voltage  which  it  is  given  to  its  cathode  through 
resistor/resistances  Rsj,  Bga  and  Rioj. 
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Fig.  120.  Unit  PU; 

1,  14  - high-frequency  couplings;  2,  3,  6,  1,  9,  10,  11,  12,  13 
- aonitoring  jacks;  4,  5,  8,  15  - the  potentiometers  of  adjustment. 
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The  value  of  cutoff  voltage  on  diode  D4  can  be  regulated  by 
resistor/resistance  In  this  case,  changes  the  value  of  voltage 

at  the  output/yield  of  limiter.  .Resistor/resistance  Rioi  deboosts  on 
its  output/yield.  Momentum/impulse/pulses  from  load  R52  the  limiter 
across  the  capacitor  go  to  the  starting/launching  of  blocking 
oscillator. 


Blocking  oscillator  form/shapes  the  pulses,  issued  by 
coincidence  circuit.  It  is  assembled  on  the  right  half  of  tube  Lr 

(6N1P).  On  the  left  half  of  this  tube,  is  assembled  the  buffer 
aaplif  ier,  which  decreases  the  effect  of  blocking  oscillator  on 

coincidence  circuit.  The  left  half  of  tube  is  closed  by  negative 
displacement,  by  subj^c^  to  the  grid  through  resistor/resistances  P53 

from  divider/de  nominator  Rg*,  Fg*. 


Positive  pulses  by  duration  1 ps  are  remove/taken  from  the  third 

winding  of  transformer  Tp?  and  after  the  capacitor  Sjq  are  supplied 
to  cathode  follower. 


Cathode  iollow-^r  is  assembled  on  tube  b,  (6N1P).  For  a decrease 
in  the  output  resistor/resis^-ance  of  the  repeater  of  of  half  the 
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caben  are  included  parallelly.  The  momentuni/inpulse/pulses , removed 

from  load  R^g  cathode  follower,  are  video  marginal.  Through  cable 
they  approach  PPI. 


The  cascade/stage  of  addition  is  intended  for  a visual  test  on 
the  oscilloscope  face  of  the  output  signals  of  unit  PU,  for  the 
initial  installation  of  azimuth  pulses,  and  also  for  the 

control/checking  of  the  accuracy  of  the  agreement  of  azimuth  and 
reference  ”36"  mome ntum/impulse/pulses.  To  the  input  of 
cascade/stage,  are  supplied  the  initial,  azimuth  and 
supporting/ref ererice  "36"  pulses. 


The  cascade/stage  of  addition  is  assembled  on  tube  Lg  and  is 
cathode  follower.  To  the  grid  of  the  left  half  cf  tube  Lg  through 

capacitor  Cjj,  is  supplied  azimuth  pulse  while  to  the  grid  of  the 
right  half  of  tune  L&  through  resistor/resistances  R37,  H3,,  are 
reference  ”36",  azimuth  and  initial  raomentum/inipulse/pulses.  By 
impedance  matching  R37,  R3,,  R40  is  establish/installed  the 
convenient  for  observation  on  oscillograph  amplitude  of  each  of  the 
iomen  tum/irn  pulse/p  uls“s. 
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Diode  D7  limits  the  undershoots,  which  appear  at  the  grid  of 
tube  Le  during  the  supplying  of  the  controlled/inspected 

■oaentum/iinpulse/pulses.  The  cutput/yield  of  the  cascade/stage  of 
addition  is  derived  on  control  nest  "mixer"  on  the  front/leading 
panel  of  unit  PU, 


Constructions.  Unit  is  cariied  out  on  standard  L-shaped 
chassis/landing  gear  (Fig,  120)*  On  the  rear  wall  of  chassis/landing 
gear,  are  arranged  jcnife  couplings  pj  and  Pj,  To  coupling  P^,  are 
conducted  the  feeding  voltages  of  unit,  while  to  coupling  Pg  - ♦’he 
pulse  circuits,  which  go  to  the  units  of  KUA  and  DHKA,  Dn 
front/leading  panel  are  placed  the  sockets  to  which  are  connected  the 
cables  from  extension  receiver,  the  cable,  which  goes  on  PPI,  and 
also  potentiometers  and  sockets  for  the  contrcl/checking  of  signals. 
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Fig«  121.  Functional  diagram  of  the  unit  of  KOA. 

Key;  (1).  ps.  (2).  ms.  (3).  Channel  of  the  left  zone.  (4).  Initial 
■OBentum/im pulse/pulse.  (5)  . Multivibrator  of  the  formation  of 
strobe.  (6).  Coincidence  circuit.  (7).  First  multivibrator.  (8). 
Cascade/stage  of  accumulation.  (9).  Second  multivibrator.  (10).  To 
the  left,  (11).  Azimuth  momentum/impulse/pulse,  (12).  It  is  accurate 
(13).  Supporting/reference  ”35”  and  ”36”.  (14).  Bell,  (15). 
Supporting/reference  ”36”.  (16).  Cathode  follower.  (17). 
Cascade/stage  of  agreement,  (18).  Multivibrator.  (19).  Multivibrator 
(20).  the  generator  of  current.  (21).  Chanel  of  right  zone.  (22). 
Hultivib  a tor  for  formation  of  strobe.  (23).  Coincidence  circuit. 
(24).  First  multivibrator.  (25).  Cascade/stage  of  of  accumulation. 
(26).  second  multiv iorator.  (27).  Azimuthal  pulse,  (28).  Channel  of 
samoacntrolya.  (29).  Oscillator,  (30).  Multivil^rator.  (31). 
Hultivibrator.  (32).  Multivibrator.  (33).  Multivibiator.  (35). 
Supporting/reference  ”3f)”.  (36).  Initial  is  pulse. 
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Onit  of,  th<?  inspect  ion  of  the  installation  of  azimuth. 


This  unit  monitors  the  correctness  of  settiruj  of  sensor 
"sapporting/ref erenco  ''lb''  and  the  emission/radiation  of  reference 
signals”  36”  and  ”35”. 


As  xne  basis  of  the  method  of  control  is  placed  the  method  of 
the  agreement  of  reference  signals  ”3u”  with  the  following 
■ome  n t u m/i m p ul se/p  ul se  s : 


with  azimuth  which  enters  irom  the  output/yield  of  the  azimu*-h 
channel  or  unit  PU  and  corresponds  on  time  to  the  middle  of  the 
signal  of  the  form  of  "(iual  bell”  in  the  case  of  the  correct  setting 
up  of  sensor  ”s  upporti  no/roference-  ”36”; 


with  the  inoiiie ntmii/i!ii puls('/pulse  of  loft  zone  which  is  developed 
in  the  unit  on  KUA  with  th»  aid  of  the  initial  nouentum/im pulsc-/pulse 
of  unit  pu,  it  th^^  s(ntinq  u[i  of  sensor  "supportinq/rof or ence  ''36”  is 
biased/beateri  t-o  the  -.ide,  opposite  to  the  direction  of  rotation  ot 
the  antenna  of  tno  tj.  insmittei  of  P-200M; 
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with  the  Bioin-5ntu!P/iin pulse/pulse  of  left  zone  which  is  developed 
in  the  unit  of  kUA  with  the  aid  of  azimuth  momentum/impulse/pulse,  if 
the  setting  up  of  sensor  "supporting/reference  ”36”  is  biased/beaten 
to  the  side  of  the  direction  of  rotation  of  the  antenna  of  the 
transmitter  of  P-200<. 


The  position  display  of  sensor  ’'supporting/reference  ”36”  is 
realized  with  the  aid  of  three  neon  tubes  with  designations 
"accurately”,  "to  the  left"  and  "to  the  right". 


Functional  diagram  (Fig.  121) . The  channel  of  left  zone  is 
intended  for  conttol  and  obtaining  the  information  about  the 
displacement  of  sensor  "supporting/reference  ”36"  to  the  side, 
opposite  to  the  dir^c^ion  of  rotation  of  the  antenna  of  the 
transmitter  of  p-200.1.  This  channel  consists  of  the  multivibrator  of 
the  fermation  of  th-i  gato/strobe  of  left  zone,  cascade/stages  of 
agreement  and  acr  iirula  tion,  multivibrators  of  the  impulse  shaping  of 
left  zone  and  iniicating  neon  lamp  "to  the  left". 
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To  the  input  of  channel,  they  enter  the  initial  and  azimuth 
■oaentum/impulse/pulses,  and  trom  the  multivibrator  of  the  formation 
of  gate/strohe,  is  remove/t aken  positive  pulse  and  is  supplied  to 
coincidence  circuit. 


If  sensor  "supportiny/ref erence  is  displaced  to  the  side, 

opposite  to  the  direction  of  rotation  of  the  antenna  of  the 
transmitter  of  P-200M,  then  in  the  cascade/staqe  of  the  agreement  of 
left  zone  is  developed  the  positiv*^  pulse  (Fig.  122),  which  starts 
the  first  multivibrator  of  the  impulse  shaping  of  left  zone. 
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Pig.  122.  The  pulse  diagrams,  which  elucidate  the  work  of  the  diagram 
of  control  the  work  of  the  diagram  of  the  inspection  of  the  setting 
up  of  the  azimuth; 

a - the  initial  momentum/impulse/pulse;  b is  strobe  zones;  c and 
d are  reference  pulses  "36";  e - the  output/yield  of  the 
cascade/stage  of  the  agreement  of  left  zone;  f - the  output/yield  of 

the  multivibrator  of  the  impulse  shaping  of  left  zone;  g - the 
cascade/stage  of  accumulation;  h - the  anode. 
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This  inultivibrator  develops  the  positive  pulses  which  are  supplied  to 
the  cascddo/stage  of  accumulation,  which  is  intended  for  a protection 
from  random  pulse  interference  and  works  so  that  approximately 
through  h s the  charge,  accumulated  by  cascado/stage,  becomes 
sufficient  for  the  triggering  of  the  second  multivibrator  of  shaping 
of  the  pulses  of  left  zone. 


The  second  multivibrator  develops  pulses  with  the  duration, 
sufficient  tor  the  conn ertion/inclusion  of  tube  "to  the  left",  that 

signals  about  the  displacement  of  sensor  "supporting/ref or enco  "36", 
In  addition  to  of  light  signaling,  is  provided  and  sonic,  realized 

with  tlie  aid  of  tne  current  gonorator,  relay  and  electric  bell. 


The  channel  of  tae  light  zone  is  intended  tor  an  inspection  and 
an  indication  of  the  displdcemeat  of  sensor  "supporting/referenc^- 
"36"  to  the  side  of  tu^  direction  of  the  rotation  of  the  an^-:nna  of 
the  transmitter  of  P-230K,  This  channel  consists  of  tha  multivihratoL 
of  the  formation  of  the  gate/strobe  of  the  right  zone,  cascade/stagt's 
of  agreement  and  accum u la t icn,  two  multivibrators  of  tho  impulse 
shaping  of  the  right  Zv)ao  and  indicating  nocn  lamp  "to  tha  rijht".  To 
the  input  of  chanrn?!,  are  supplied  azimuth  momentum/iuipulse/pulses, 
while  on  tie  cascan  of  agreement  - "su  pporting/ref  orence  "lb". 
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The  work  of  channel  is  analogous  to  the  work  of  the  channel  of  the 

iapulse  shaping  of  left  zone.  During  the  displacement  of  sensor 
"supporting/ref erence  "36”  to  the  side  of  the  direction  of  rotation 
of  the  antenna  of  transmitter  of  P-200M  lights  up  the  tube  "to 

the  right"  and  is  included  bell. 

The  channel  of  th<^  fine  adjustment  of  azimuth  monitors  and 
indicates  tlie  position  of  sensor  "suppcrting/reference  "36".  Tt 
consists  of  the  cathode  follower  of  reference  pulses  "36",  the 
cascade/stage  or  agreement,  multivibrator  of  inspection  the  bullet  of 
azimuth.  To  the  input  of  channel,  is  supplied  azimuth 
■omen tuin/iwpulse/pulse  from  unit  pu  while  on  the  cascade/stage  of 
agreement  - rf^feranco-  pulses  "36". 

If  sensor  "su  {>uort  ing/ref  ecetico  "36"  is  establ  ished/i nsta  lied 
accurately  or  the  error  of  adgustment  is  located  in  margins,  th^'-n  one 
of  the  K'tHL'ence  pulses  "36"  coincides  in  time  with  azimuth 
momentum/impulEe/pu Iso  and  at  the  cutput/yield  of  the  cascade/stage 
of  a greeiiisiit  is  forra/shaped  the  moment  um/im  pulse/pulse#  which  starts 
the  mult iviorator  of  tuf  control  of  zero  of  azimuth  "accurately". 
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In  the  unit  of  KUA,  besides  the  inspection  of  the  correctness  of 
the  setting  up  of  sensor  ’'supporting/reference  ’'36”,  is  checked  the 
presence  of  the  eaission/radiation  of  the  reference  signals  "36”  and 
"35"  which  enter  from  tne  unit  of  DUKA.  The  starting/launching  of 
Bultivibra tor  is  conducted  either  from  reference  pulses  "36"  or  from 
reference  pulses  "35"  depending  on  the  position  of  the  switch 
"supporting/reference  "35"  - "supporting/reference  "36",  which 
simultaneously  changes  over  neon  indicator  lights 
"supporting/reference  "36"  and  "supporting/reference  "35".  The 

connectiou/inclusi on  of  these  tubes  signals  about  the  presence  of 
these  signals. 


Tho  channel  of  self-control  checks  the  work  of  the  unit  of  KHA, 
For  this,  in  channel  are  imitated  the  initial,  azimuth  and  ref<^rence 
"36"  motnen t utn/i  mpu  Ise/pu  Ises. 
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Key:  (1).  the  multivioratcr  of  the  gate/strobe  of  left  zone. 
(2).  Cascade/stage  cf  coincidence  (left  zone).  (3),  Multivibrator  of 

left  zone,  (4).  Cascade/stage  of  accumulation,  (5).  Multivibrator  of 
left  zone.  (6),  Duration  of  the  strobe  cf  left  zone.  (7).  Cathode 
follower.  (8).  cascade/stage  of  coincidence  (right  zone).  (9). 
Multivibrator  of  the  right  zone. 
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Fig.  123.  The  schematic  diagram  ot  the  block  of  KOA. 

Key:  (1).  Multivibrator  of  the  gate/strcbe  of  the  tight  zone.  (2). 

Cascade/stage  of  agreement  (zero  of  azimuth).  (3).  Multivibrator 
supporting/reference  ”35”  and  ”36”.  (4).  Supporting/reference.  (5). 
Circuit.  (6).  [illegible]  (7).  [Illegible]  (8).  [Illegible]  (9). 
Displacement  of  coincidence  circuit  of  zero  azimuth.  (10).  Channel  of 
self-control.  (11).  Oscillator  1.6  Hz.  (12).  Multivibrator.  (13). 
Multivibrator  ot  azimuth  momentum/impulse/pulses.  (14).  Operation. 
(15).  Self-control. 
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Page  156. 


Fig.  124.  simplified  diagram  of  delay-line  multivibrator 
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The  oscillator  of  channel  develops  saw-tooth 

■OBentum/impulse/pulses  with  repetition  frequency  1.6  Hz  which  are 
utilized  for  the  starting/launching  of  the  bu Itivibrator  of  impulse 
shaping  with  the  repetition  frequency  1,6  Hz  and  of  the  lultivibrator 
of  the  formation  of  the  initial  momcntum/impulse/pulsas.  Positive 
pulses  from  the  output/yield  of  the  first  multivibrator  to  the  after 
differentiation  are  supplied  to  the  starting/launching  of  the 
lultivibrator  of  the  formation  of  azimuth  pulses.  The  second 
multivibrator  form/shapes  the  initial  mcmentum/impulse/pul ses  by 
duration  8 ps,  and  also  starts  the  multivibrator  of  tha  formation  of 
reference  pulses  ”36". 


The  formed  initial,  azimuth  and  reference  "36” 
■oaentuffl/impulse/pulses  approach  the  input  of  the  channels  of  the 
unit  of  KUA  during  the  setting  up  of  switch  "work  - self-control" 
into  the  position  "self-control"  which  makes  it  possible  to  chock  the 
Work  of  this  unit  in  the-  absence  of  the  signals  of  radio  beacon. 


Schematic  diagram  (Fig.  123).  Channel  of  left  zone.  The  initial 
Boaentum/impulse/pu  ls<-  from  unit  PU  equipment/device  is  supplied  to 
the  grid  of  tube  Lt  (6N1P)  through  the  circuit  cf  differentiation  Cj, 
Ri  and  of  Diode  Un  is  intended  for  the  limitation  of  negative 
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pulse  after  differentiation.  On  tube  Li,  is  assembled  the 

■ultivibrator  of  shaping  of  the  qate/strobe  of  left  zone  by  the 
diagram  of  which  waits  muLtivibrator  shaping  of  the  gate/strobe  of 

left  zone  by  the  diagiam  of  the  waiting  multi viora tor  with  positive 
grid  and  with  cathode  coupling.  The  starting/launching  of  diagram  is 
realized  by  a positive  pulse  of  differentiation. 


In  stable  more  smoothly  Nil  [99sp03  - Scientific  Research 
Institute]  the  right  half  of  tube  Lj  (Fig.  124)  is  unlocked,  since  on 
its  grid  given  positive  voltage  from  of  anode  power  supply  t250  v 
through  resistors  R5  and  Rg*  value  of  these  resistor/resistances 

■any  times  is  greater  the  resistoi/resistance  of  interval/gap  grid  - 
the  cathode  of  the  open  tight  halt  of  tube  Lj.  Therefore  almost  whole 
voltage  of  the  anode  power  supply  of  aaaa  it  falls  during 
resistor/resistances  Rg  ana  Rg , so  that  voltage  between  grid  and 
cathode  of  the  right  half  of  tube  almost  is  equal  to  zero.  The 
anode  curient  ot  the  right  half  or  tube  creates  a voltage  drop  across 
resistor/rosistance  Rj  Locking  the  left  half  of  tube  L|.  In  this 
case,  the  capacitor  .9,  charges  itself  of  up  to  the  voltage,  equal  to 
a voltage  difference  of  aaaa  - UR?. 

After  the  admission  of  the  positive  trigger  pulse,  the  loft  half 
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of  tube  Lx  is  opened  slightly  and  negative  impulse  from  its  plate 
load  through  the  capacitor  S3  transmits  to  the  grid  of  the  right  half 

of  tube.  The  anode  current  of  this  half  ox  tube  and  a voltage  drop 
across  cathode  resistor/resistance  «2  decrease,  which  contributes  to 
an  increase  in  the  anode  curr*^nt  etc.  As  a result  of  the 
avalanche- like  process  of  a reduction  in  current  of  tube  Lx,  the  left 
half  cf  tubs  Lx  is  triggered,  and  the  right  half  is  cut  off.  From 
this  point  on,  it  begins  capacitor  discharge  S3  on  the  circuit:  C3  is 
a left  half  of  tube  Lx  “ resistor/resistance  Rj  is  housing  - the 
internal  resistor/resi stance  of  the  source  of  power  - 
tesistor/resistance  Sg  and  - C3.  A voltage  drop  across 
resistor/resistancf  R3,  created  by  the  current  of  the  discharge  of 
capacitor  C3,  has  a polarity  indicated  in  Fig,  124,  and  its  value 
after  the  tiiting/reversal  of  diagram  is  determined  from  the 
condition  that  voltage  across  capacitor  instantly  is  not  changed. 
Therefore  to  resistor  R^,  additionally  transmits  entire  negative  drop 
cf  voltagef roni  plate  load  P3  the  discovered  left  half  of  tube  Lx. 


Page  157, 

As  a result  the  voltage  oit  the  grid  of  the  right  half  of  tube  Lx 
exceeds  the  vclta.j  - 01 


thr  anode  teed  of  aaaa  the  as  a result  of 
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which  of  what  grid  voltage  of  this  half  of  tube  will  be  negative 
relative  to  housing  despite  the  fact  that  through 

resistoL/resistances  R5  and  Rg  it  is  connected  to  ♦•250  in,  and  the 
right  half  of  tube  Lj  is  cut  off. 


With  capacitor  discharge  S3,  the  current  of  discharge  decreases, 

therefore,  the  voltage  on  resistor/resistance  Rg  falls,  and  the 
voltage  between  grid  and  cathode  of  the  right  half  of  tube  Lx 
grow/rises,  when  it  achieves  the  value  of  triggering,  tube  is 
open/disclosed,  will  ai'pear  current  and  voltage  on 

resistor/rcsistance  Negative  voltage  on  the  grid  of  the  left  half 
of  tube  Lx  will  incieaso,  and  the  current  tnrough  it  decreases.  This 
produces  an  increase  in  the  potential  of  the  anode  of  the  right  half 

of  tube  and  grid  of  left  half,  which  leads  to  the  time  of  ripening  of 
the  anoue  current  through  the  right  half  of  tube  etc.  Dccurs  new 
avalanche- 1 ike  the  process  which  returns  diagram  to  the  initially 
stable  position;  the  left  half  of  tube  Lx  is  closed,  and  right  is 
opened. 


The  pulse  uuratioii  oL  mult ivi orator  is  determined  uy  ♦ho 
constant  ol  circuit  Rg,  C3,  aaaa  and  Rg,  which  considerably 

exceeds  tiio  pulse  duration  of  left  zone. 
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Foe  the  artiticidl  limitation  of  the  pulse  duratiou  of  left  zone 
to  the  grid  circuit  of  multivibrator,  is  supplied  positive  azimuLh 
pulse,  which  produces  the  tilting/reversal  of  multivibrator  into  the 
torgue/momen t of  the  arrival  oi  azimuth  pulse. 


The  azimuth  pulse  through  the  diode  Djs  and  capacitors  C, , 
triggers  the  right  half  of  tube  earlier  than  capacitor  C3  will 
discharge  itself  to  the  potential  of  the  closing  of  tube.  Therefore 
the  pulse  duration  of  th-  multivibrator  of  left  zone  is  equal  to  the 
time  interval  betwoon  the  leading  edges  of  the  initial  anl  azimuth 
aomen  t'.ni/itnpulsc/pu  Ises. 


vatiahie  resrstarice  makes  it  possible  to  select  this  dura*'ion 
of  the  puls»r  of  left  in  order  to  ensure  the  stop  of 

■ultivior ator  with  azimuth  pulse  as  in  mode/conditions  "work”,  so  k 
in  mode/conditions  self-control”. 


The  cascade/staqe  of  the  agreement  of  the  channel  of  I'-'ft  zone 
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is  carried  out  on  semiconductor  diodes  Dj  (see  Fig,  123)  and  Dg. 
Output  pulses  from  di vider/denominator  5n,  Hio  approach  the  diode 
Dj,  which  is  intended  for  the  elimination  of  the  passage  of  pulse 
interferences  for  the  grid  of  multivibrator  on  tube  Lj  (SNIP).  To 
input  stage  enter  the  m omentum/impulse/pulses  from  the  multivibrator 
of  left  zone  and  reference  pulses  ”36”, 


In  the  case  of  the  misad justment  of  sensor  "reference  ”36" 
reference  pulses  ”36”  coincide  with  the  inoinen tum/impulse/pulse  of  the 
channel  of  lert  zone  and  pulse  amplitude  is  sufficient  for  the 
opening/ti  iggor  ing  of  diode  Dj,  Because  of  this  on  load  Pin,  will 
appear  the  moine  ntum/impulse/pulse,  which  through  the  capacitor  Sj,  is 
supplied  to  the  sta rting/launching  of  ^ he  first  multivibrator  of  the 
impulse  shaping  of  loft  zone  (Ij) . With  the  adjustment  of  the  value 
of  cesistor/resisti nee  they  change  the  value  of  cutoff  voltage 

on  diode  II3,  which  produces  change  in  the  output  potential  of  diode, 
Resistor/f'.'sist.inco  deboosts  on  the  output/yield  of  diodo  D?, 


The  first  multivibrator  of  the  impuls?  shaping  of  left  2on»-  is 
carried  out  by  the  diairatn  of  the  waiting  multivibrator  with  positive 
grid  and  cathod-  coupling.  To  the  control  electrode  of  this 
mul  tivibi  dtot , positive  pulses  from  the  cascade/stage  of  agreement 


DOC  = 77120017 


PACK 


enter  after  differentiation  by  the  circuit,  which  consists  of  the 
resistor/resistance  of  Ri3,  capacitor  S6  and  diode  D*. 


Positive  pulses  from  the  right  half  of  tube  Lg  through  the 
capacitor  Sg  are  supplied  to  the  anode  of  tube  L,  (6N1P)  on  which  is 
assembled  the  cascade/stage  of  accumulation,  intended  for  so  that 
random  short-term  pulses  we  could  not  cause  false  indication. 


Page  158. 


Positive  pulses  from  tlie  first  multivibrator  approach  the  anode 
of  the  left  half  of  tube  L3  (6X211)  and  charge  capacitor  S,.  Th<=- 
latter  has  this  capacitance  that  through  time  of  approximately  4 s 
the  charge,  accumulated  on  it,  will  be  sufficient  for  the  triggering 
of  the  second  multivibrator  of  the  impulse  shaping  of  left  zone. 

Hesistor/resist anco  p , ^ server  for  tne  closing  a circuit  of  the  dc 
current  component  or  tube  L3,  From  the  cascade/stage  of  accumulation, 
positive  voltage  tlirough  resist or/rosistance  Rgo  ^‘nter  to  the  second 


multi vibra  tor. 
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The  second  multivibrator  of  shaping  cf  the  pulses  of  left  zon^ 
is  assembled  on  tube  (*HYP)  by  the  diagram  of  the  waiting 
aultivibrator.  The  starting/launching  of  multivibrator  is  realized  by 
supply  to  the  control  electrode  of  the  left  half  of  tube  positive 
pulse  from  the  diagram  of  accumulation.  Tube  triggers  itsalf,  voltage 
on  its  anode  rails  and  neon  the  tube  of  NLi  ”to  the  left”,  connected 
in  the  anode  circuit  of  the  left  half  of  tube  L4,  it  is  fired. 

Positive  pulses  from  the  anode  resistor/resistancs  of  the  right 
half  of  tube  L4,  simultaneously  switch  on  neon  tube  NLi  and  through 
resistor/resistance  arc  supplied  to  the  control  electrode  of  tube 

(6N1P).  On  the  left  half  of  tube  La»  is  closed  by  the  negative 
voltage,  subject  to  its  grid  from  divider/dencminator  P54,  Rsj,  the 
connectea  on  output/yieid  rectifier  - 105  in.  Positive  pulses  from 
the  right  anode  oi  the  second  multivibrator  through 
divider /denominator  I’sj»  Rs?  and  F51  approach  the  grid  of  tube  Lg. 

Tube  is  open/disclosed.  Relay  Pi  is  included  and  its  contacts  th^'y 
close  the  feed  circuit  of  bell,  it  toggle  switch  Vj  is  located  in 
position  "sound  signal''. 

Channel  of  the  ri}nt  zone.  The  Operation  and  the  destination  of 
the  chduiiel  of  the  right  zone  are  analogous  to  work  and  the 
destination  of  tue  cliannel  of  left  zone.  The  multivibrator  or  the 

I 


I 
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gate/strobe  of  the  right  zone  (tube  L,)  develops  the 
■omentum/i®Pulse/pulses  of  the  right  zone  by  duration  6 mss. 


Multivibrator  works  on  the  scheme  of  the  waiting  multivibrator 
with  cathode  coupling  and  is  triggered  by  the  mofflentum/impulso /pulse, 
which  corresponds  to  the  trailing  edge  of  azimuth 

aoraentum/iinpulse/pulse,  after  aif f erent iaticn  by  its  circuit  of  Sjo, 
B«o*  Multivibrator  develops  the  positive  impulse  which  through  the 
capacitor  822  approaches  the  cascade/stage  of  the  agreement  of  the 
tight  zone. 


The  Cascade  of  tUo  agreement  of  the  right  zone  is  carried  out  on 
diodes  Ds,  diode  - limiting.  To  the  input  of  the  cascade/stage 
of  the  agreement  through  the  capacitor  S22,  are  supplied  the  positive 
pulses  of  the  right  zone,  also,  through  the  capacitor  - reference 
pulses 


If  sensor  "suppor ting/iefeience  36”  is  displaced  so  that  ^he 
reference  pulses  ”3h''  coincide  with  the  pulses  of  the  right  zone,  in 
the  cascade  of  agr  eem-- nt , is  developed  the  positive  pulse  which 
enters  tiiiougu  the  ca['icitor  8,5  on  the  start ing/launch ing  of  the 
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first  multivibrator  of  the  impulse  shaping  of  the  right  zone. 


This  multivibrator  on  tube  (6NlP)  form/shapes  the 
Bomentuffl/in! pulse/pulses,  developed  in  the  cascade/stage  of  agreement. 
The  work  of  cascade/staye  is  analogous  to  the  work  of  multivibrator 
on  tube  Lg. 


In  the  case  of  trij  misad justtti«>nt  cf  sensor  "supporting/reference 
•*36"  in  the  cascade/stage  of  the  agreement  of  the  right  zone  are 
developed  the  signals,  which  subsequently  provide  the  indication  of 
the  displacement  of  sensor.  The  momentuni/j mpulse/pulses,  developed  ny 
multivibrator  on  tub-?  through  the  capacitor  Sj7  enters  to  the 
diagrams  of  accumulation  (right  half  of  tube  Ls).  This  diagram  is 
analogous  to  the  diagram  of  accumulation  on  left  the  half  of  tube  L3. 


Positive  voltag?  from  the  capacitor  of  Sxq  ii>  supplied  to  the 
starting/launching  of  t^o  second  multivibrator  of  the  impu lao  shaping 
of  the  ri'iht  zon-o  on  tune  L7,  is  identical  to  the  second 
multivibrator  of  the  impulse*  shaping  of  left  zone. 
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Page  159. 


Tube  NLg  "Viravo”,  is  connected  into  the  anode  circuit  of  this 
■ultivibra tor,  sijnals  about  the  roisad justment  of  sensor 
"supporting/ref erence  "36”.  From  the  anode  of  the  seconJ 
multivibrator,  positive  laoraentu m/impulse/pulses  through 
resistor/resistance  R50  approach  current  generator  on  the  right  half 
of  tube  Lq,  in  cathode  circuit  of  which  is  included  the  winding  of 
relay  Pi  sound  communication. 
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The  channel  of  the  fine  adjustment  of  azimuth  is  intended  for  a 
control/checking  and  an  indication  the  correctness  of  tie  setting  up 
of  sensor  '*supporting/ref erence  ”36". 


The  decoded  reference  pulses  ”36"  from  the  block  of  the  DWKA 
through  the  condenser/capacitor  Si 2 are  supplied  to  the  grid  of  the 
cathode  follower  which  is  assembled  on  tube  L5  (6N1P).  From  cathode 
loads  R30  reference  pulses  ”36”  through  the  condenser/capacitor  824 
approach  the  casci de/stage  of  agreement. 


casca de/st age  of  agreement  is  assembled  on  diodes  Dj  and  D«. 
Diode  Dio  ~ clipping  circuit.  To  the  input  of  cascade/stage  of 
coincidence  through  the  capacitor  823,  enter  the  azimuth 
momentum/impulse/pulses,  manufactured  in  block  PlI,  and  through  the 
condenser/capacitor  834  - reference  pulses  ”36”. 


during  the  CDrrect  setting  up  of  sensor  "supporting/ref erence 
”36"  during  resistor/resistance  R44  is  isolated  th"  positive  impulse, 
which  through  tha  diode  Dio  and  the  capacitor  825  triggers  the 
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Multivibrator  of  the  fine  adjustment  of  azimuth. 


This  multivibrator  is  assembled  on  the  tube  of  Lto  (6M1P)  by  the 
diagram  of  the  waiting  multivibrator  with  cathode  coupling  and  is 
intended  for  an  impulse  shaping,  obtained  in  the  cascade/stage  of 
agreement.  The  starting/launching  of  multivibrator  is  conducted  by 
the  positive  puls?,  which  enters  on  the  grid  of  the  left  half  of  the 
tube  of  Lio  after  differentiation  of  the  moma ntum/impuls?/pulse  of 
the  cascado/stage  of  agreement  by  the  circuit  of  Sjj,  Di®.  In 

the  anode  circuit  of  multivibrator,  is  included  noon  tube  the  NLj 
"accurately"  whici  is  fired  during  the  function  of  multivibrator, 
signalling  about  the  correct  position  of  sensor  "suppocting/reference 
"36". 


The  multivibrator  of  the  control/checlcing  of  reference  pulses 

"35"  and  "36"  is  assembled  on  the  tube  of  Lii  (6N1P)  by  the  diagram 
of  the  waiting  multivibrator  with  cathode  coupling.  The 
starting/launching  of  this  multivibrator  is  realized  by  the  reference 
pulses  "35"  or  "36",  which  are  supplied  to  the  control  alectrode  of 
the  tube  of  th?  Lji  through  the  toggle  switch  V3.  Simultaneously 
toggle  switch  V3  connects  the  neon  tubes  of  NL4  and  Mlj  to  the  anode 
circuit  of  the  tub?  of  the  Lh  whose  ignition  testifies  to  the 
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presence  of  reference  pulses  ”35”  or  ”36". 


The  channel  of  self-control  is  intended  for  checking  the 
capacity  of  the  Uagram  of  the  inspection  of  the  adjustaent  of 
azinuth. 


The  voltage  generator  of  saw-tooth  forx  develops 
oscillation/vibrations  1.6  Hz  frequency  and  is  intended  for  the 
starting/launching  of  the  multivibrator  of  signal  conditioning  with 
repetition  frequency  1.6  Hz,  which  corresponds  to  the  antenna  scan 
rate  of  the  transmitter  of  P-200M.  Generator  is  assemblai  on  tube  Lg 
(TGY)  . At  the  torque/nioinent  of  the  switching  on  of  circuit,  the  tube 
is  closed  by  nagative  displacement  from  voltage  separators  Rag,  F*2« 


Capacitor  Sjo  charges  itself  on  the  circuit:  +250  Z - Res  - S30 
- 250  in.  When  voltage  across  capacitor  and  anode  of  tube  reaches  the 
stress  level  ot  ignition,  tube  Lgz  is  open/disclosed  and  capacitor 
quickly  is  discharged  on  the  circuit:  S30  -the  anode  resistance  of 
hg2  ■ Sso*  Capacitor  discharge  duration  until  tube  Lgg  again  is  shut 
due  to  a decrease  in  the  voltage  on  its  anode.  Capacitor  S30  again 
charges  itself.  The  time  constant  of  the  circuit  of  S30,  8*3  is 
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fitted  so  that  the  oscillation  frequency  is  approximately  1,6  Hz. 


The  negative  voltage  of  the  saw-tooth  form  through  the  capacitor 
S31  and  the  diode  0^2  is  supplied  to  the  starting/launching  of  the 
multivibrator  which  is  assembled  on  the  tube  of  Lja  (SNIP)  by  the 
diagram  of  the  waiting  multivibrator  with  cathode  by 
communication/connection.  This  multivibrator  form/shapes  positive 
pulses  by  duration  8 ps  by  repetition  frequency  1.6  Hz  which  are 
supplied  to  the  starting/launching  of  the  multivibrator  of  the 
formation  of  azimuth  momentum/impulse/pulses  and  on  the  multivibrator 
of  the  formation  of  the  initial  momentum/impulse/pulsas.  The  latter 
is  assembled  on  the  tube  of  (6N1P)  by  the  diagram  of  the  waiting 

multivibrator  with  cathode  coupling. 
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Pig,  125.  Block  the  KUA: 

1.2. 4. 5.6  - indicator  lights;  3 - the  toggle  switch  of  switching 
the  inspection  of  reference  signals;  7,  8,  19,  20  - to  the 

potentiometer  of  adjustment;  9,  11,  12,  13,  15,  16,  18  - controls 
sockets.  - the  knob/stick  of  the  adjustment  of  agreement;  14  - the 
switch  of  operating  mode;  17  * the  toggle  switch  of  the  start  of 
sound  communication. 
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Its  starting/la un-hing  is  realized  by  supply  to  the  anode  of  the  tube 
of  negative  pulses  from  the  generator  of  saw-tooth  voltage  through 
the  capacitor  S33. 

To  pulse  froi  the  plate  load  of  the  right  half  of  the  tube  of 
L|«  is  supplied  to  the  circuit  of  differentiation  R9Q,  of  S34  and 
Dll.  The  leading  edge  of  the  differentiated  inonientUB/iapulse/pulse  is 
utilized  as  the  initial  moment um/impulse/pulse  which  through  the 
switch  Vj  ("work  - self-control”)  it  approaches  the  input  of  the 
diagram  of  the  inspection  of  the  adjustment  of  azimuth.  The 
differentiated  moinentum/impulse/pulse  from  the  anode  load  of  the  left 
half  of  the  tube  of  Lj*  after  repeated  differentiation  by  its  circuit 
of  833,  Rjoa  goes  to  the  starting/launching  of  the  multivibrator  of 
the  formation  of  reference  pulses  ”36”. 

In  the  grid  circuit  of  this  multivibrator  included  variable 
resistance  (”  Adjust,  agreement”),  smoothly  changing  pulse 

duration  and  the  starting  time  of  multivibrator  on  tha  tube  of  Lis 
(6N1P).  By  regulating  resistor/rosistance  R,*,  it  is  possible  to 
change  the  interval  between  the  initial  pulse  and  the  reference  pulse 


”36” 
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Multi vibratDC  on  tube  Ljs  is  intended  for  the  foriation  of 
positive  pulses  by  duration  of  appcoximately  180  pss.  It  is  carried 
out  by  tha  diagram  of  the  waiting  multivibrator  with  cathode 
coupling.  The  start ing/launching  of  multivibrator  is  realized  by 

leans  of  supply  to  the  anode  of  the  tube  of  the  positive  pulses, 
obtained  as  a result  of  differentiation  by  the  circuit  of  837,  Rjoz 
the  momentum/im pulse/pulses  of  multivibrator  on  the  tube  of  L| 3 and 
corresponding  with  respect  to  time  to  the  trailing  edge  of  these 
loientum/irapulso/pulses.  The  positive  pulses  through  the  capacitor 
83*  and  the  switch  are  supplied  to  block  KOA- 


Hultivibrator  on  the  tube  of  Li^  is  intended  for  tha  formation 
of  the  positive  pulses  which  after  differentiation  are  utilized  as 
reference  pulses  ”36",  It  is  carried  out  by  the  diagram  of  the 
waiting  multivibrator  with  cathode  coupling.  Its  starting/launohing 
is  realized  by  supply  to  the  control  electrode  of 
lomentum/impulse/pulse  from  multivibrator  on  the  tube  of  It*.  The 
positive  pulses  through  the  differentiating  circuit  S*o,  Rio5»  bj* 
and  through  tha  switcn  ¥3  approach  the  diagram  of  the  inspection  of 
the  adjustment  of  azimuth. 
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Construction  (Pig.  125).  Network  elements  are  asseablea  on 
U-shaped  chasais/landing  gear,  on  rear  wall  of  which  are  arranged  two 
couplings.  To  coupling  Shj,  are  conducted  all  the  feeding  voltages  of 
block,  while  to  coupling  shj  - all  input  and  output  pulsas.  Within 
block  is  arranged  the  filament  transformer  Tpi.  On  front/leading 
panel  ar=»  placed  the  neon  tubes  of  the  position  display  of  sensor 
Reference  ”36”  and  the  presence  of  reference  pulses  ”35”  and  ”36”, 
switch  "shork  - Samokontrol'”,  the  potentiometers  of  adjustment  and 
socket  for  the  inspection  of  signals  with  the  aid  of  oscillograph. 
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Fig.  126.  Schematic  diagram  of  the  unit  of  the  adjustment  of  azimuth. 
Key:  (1).  Circuit.  (2).  Housing,  (3).  Hz. 
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Unit  of  the  adjustment  of  azimuth. 

This  unit  is  placed  in  the  cabinet  of  supervisory  eguipnent  and 
is  intended  for  the  setting  up  of  the  carriage  cf  sensors  at  the 
position,  which  corresponds  to  electrical  zero  of  azimuth,  and  for 
the  adjustment  of  zero  of  azimuth. 

The  fundamental  cell/elements  of  unit  are  selsyn-sensor  and 
ionizing  transformer  (Fig.  126).  A selsyn  transmitter  have  two 
windings  which  ara  connected  with  the  windings  of  the  receiving 
synchro,  arrange/located  into  the  column  of  the  drive  of  azimuth 
antenna.  The  axis  of  the  rotor  of  receiving  synchro  with  the  aid  of 
reducer  and  actuating  screw  is  mechanically  connectei  with  the 
carriage  of  sensors. 

Upon  the  start  of  toggle  switch  V|,  the  current  with  voltage  208 
V and  frequency  400  Hz  through  the  coupling  the  Pj.  of  terminal  2 and 
3 is  supplied  to  transformer  Tpj  which  steps  down  the  voltage  to  110 
in.  Neon  tube  NLj  signals  about  the  start  of  voltage.  The  setting  up 
of  sensors  is  conlucted  with  the  help  of  knob/stick  "zero- sett ing  of 
azimuth",  derive!  on  the  front/leading  panel  of  unit. 
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On  f ront/leading  panel  of  unit  are  arranged  the  tabes  of  LMj 
'•■anual”  and  the  LNj  ”autoinatic  machine”,  which  signal  about  the 
operating  mode  of  the  drive  of  the  rotation  of  azimuth  antenna,  and 
toggle  switch  V2  ” extension  inspection”  for  an  application  of  voltage 
on  KVP. 


Unit  of  the  generator  of  the  quartz  signals. 


This  unit  develops  premisc/impulses  with  repetition  frequency  55 
hz«  each  of  which  it  consists  of  two  pairs  of 

moaentum/impulse/pulses.  The  interval  between  the  leading  edges  of 
each  pair  cf  inoraentum/impulse/pulses  changes  depending  on  the 
selected  code.  Unit  consists  of  the  generator  of  the  quartz  signals 
with  the  frequancy  dividers,  encoder,  diagram  of  self-control. 


Func^-ional  diagram  (Fig.  127)  . The  generator  of  tha  quartz 
signals  with  frequency  dividers  and  encoder  are  in^’ended  for  the 
formation  of  the  coded  paired  pulses  at  intervals  betwaan  them  (by 
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those  determined  by  the  repetition  frequency,  close  to  the  repetition 
frequency  of  SZD. 


The  channel  o£  the  generator  of  the  quartz  signals  and  encoder 
consists  of  the  tollowing  cascade/stages: 


the  master  oscillator,  which  generates  sinusoidal 
oscillation/vibraticns  at  crystal  frequency; 


the  blocking  oscillator,  intended  for  the  frequency  division  of 
the  oscillations  of  the  master  oscillator  in  relation  1:3; 


the  blocking  oscillator,  intended  for  the  frequanoy  division  of 
oscillations  in  relation  1:5; 


the  nonsynchronouo  multivibrator,  which  creates  strobe  pulse; 


the  cascade/3ta je  of  the  isolation  of  paired  pulses; 
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the  caacade/stage  of  the  formation  of  paired  pulses; 


the  cascade/stage  of  amplification  and  formation  of  the  coded 
samples,  nosylok. 
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Fig.  127.  Functional  diagram  of  the  unit  of  GKS. 

Key:  (1).  Master  oscillator.  (2).  Freguency  divider  1:3.  (3).  To 
Multivibrator.  (4|  . Forming  cascade/stage.  (5).  Coder  vith  the  rule 
of  delay.  (6).  Cascado/stage  of  the  formation  of  paired  pulses.  (7). 
Cascade/stage  of  the  isolation  of  reference  pulses.  (8)  . 

Interrogation  pulse.  (9).  Interrogation  pulse.  (10).  Amplifier.  (11). 

Channel  of  self-oontrol.  (12).  Multivibrator.  (13).  Multivibrator. 
(14),  Forming  oasoade/stage.  (15).  Reciprocal  pulse. 
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Sinusoidal  oscillations  appear  in  the  master  oscillator  and  are 
supplied  to  the  frequency  dividers,  which  develop  pulsed  signals,  the 
repetition  frequency  of  which  less  than  the  frequency  of  the  master 
oscillator  15  times.  The  time  interval  between  them  is  very  stable  is 
equal  to  the  delay  in  the  ground-based  circuit  of  the  range  finder 
channel  of  radio  beacon, 

Motnentun/impul se/pulses  from  the  output/yield  of  the  second 
frequency  divider  are  fed  to  the  cascade/stage  of  the  isolation  of 
pairs  of  pulses.  At  the  same  time  to  this  cascade/staga , anter  the 
raomentum/impulse/pulses  from  the  multivibrator,  which  creates  the 
strobe  pulses  with  repetition  frequency  55  Hz.  As  a rasult  at  the 
output/yield  of  cascade/stage,  is  form/shaped  the  pair  of  pulses  with 
the  interval  between  them,  equal  to  183.45  pss.  Repetition  frequency 
of  these  pairs  55  Hz. 

This  repetition  frequency  is  selected  as  close  to  the  repetitioi 
frequency  of  inquiring  signals  from  airplane  transmitter;  therefore 
the  inspection  of  ground-based  delay  was  conducted  in  the 
mode/conditions,  close  to  worker. 
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paired  pulses  are  supplied  to  the  cascade/stage  of  fornation  and 
further  to  the  encoder,  at  output/yield  of  which  are  obtained  two 
pairs  of  pulses.  The  interval  between  the  first 

aoBientun/inipulse/pulses  of  each  pair  is  equal  to  183,45  pss,  while 

the  interval  between  the  first  and  second  momentua/iapulse/pulses  of 
each  the  vapors  corresponds  to  one  of  the  four  codes.  Switching  codes 

is  conducted  with  the  aid  of  switch  ’’inquiring  codes".  The  obtained 
Coded  momentuiB/inpulse/pulses  are  supplied  to  the  units  of  DWKA  and 

KND, 


The  channel  of  self-control  is  intended  for  the  functional  check 
of  the  ranging  channel  of  supervisory  equipaent  without  the 

participation  of  ground-based  equipment  for  the  ranging  channel  of 
radio  beacon.  It  consis’-s  of  the  amplifier  of  interrogation  pulses, 
two  delay  multivibrators  in  the  interrogation 
fflomen  tuin/impulse/puls?3,  cascade/stage  of  formation. 


For  checking  the  corrf»ctness  of  the  range-zero  calibration  on 
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the  diagram  of  tha  inspection  of  zero  of  range,  are  supplied  two 
aomentua/iinpulse/pulse:  inquiring  and  the  answering,  delayed  with 
respect  to  inquiring  in  the  ground-based  circuit  of  ranging  channel 
for  a period  of  aaaa.  In  the  case  of  the  equality  of  the  delay  in  the 
ground-based  circuit  of  time  of  aaaa,  is  fired  the  bulb  "accurately". 
Therefore  in  order  to  check  unit  efficiencies  in  the  mode/conditions 

of  self-control,  necessary  to  have  two  momentum/impulse/pulse  with 
the  stable  interval  of  aaaa. 

These  momentum/iin pulse/puises  are  obtained  thus.  Interrogation 
pulses  from  the  unit  of  GKS  are  supplied  to  unit  LWKA,  where  they  are 
decoded  and  enter  simultaneously  into  unit  Kyd,  also,  to  the 
amplifier  of  the  interrogation  pulses  of  the  channel  of  self  control. 
Amplified  interrogation  pulses  are  fed  to  the  actuation  of  the  first 
delay  multivibrator  in  these  signals. 


Page  163. 


Momen tum/irapulse/pulses  are  differentiated,  and  the 


roome  ntu  m/im  pulse/p  ulso , which  corresponds  to  the  trailing  edge  of 
pulse  of  multivibra cor,  it  goes  to  the  starting/launching  of  the 

second  multivibrator. 
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The  moment um/impulse/pulse,  manufactured  by  the  second 
multivibrator,  is  differentiated.  The  momentum/iin pulse/pulse,  which 
corresponds  to  the  trailing  edge  of  pulse  of  multivibrator,  is 
supplied  to  the  cascade/stage  of  shaping  and  the  input  of  the  unit  of 

KND. 


Thus  output  signal  is  shift/sheared  relative  to  input  fot  a 
period,  equal  to  the  pulse  duration  of  two  multivibrators,  i.e.,  for 
a period  of  aaaa.  By  changing  the  starting  time  of  the  second 
multivibrator,  it  is  possible  to  check  the  working  capacity  of  the 
unit  of  KND  but  to  the  firing  of  tube  ”accura tely". 


The  schematic  diagram  of  the  block  of  the  generator  of  the 
quartz  signals  (Fig.  128).  The  master  oscillator  is  assaiblad  on  tube 
L|  (6N1P).  Fqui valent  oscillator  circuit  can  be  brought  to  inductive 
Hartley  oscillator  circuit.  Detween  anode  and  cat) ode  of  tube  Li,  is 
included  duct  hi,  C,  which  is  tuned  to  a frequency  of  aaaaaaaa ; 
therefore  its  equivalent  resistance  has  inductive  character,  while 
between  the  cathode  and  the  grid,  is  included  quartz,  equivalent 
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resistance  of  which  has  inductive  character.  Between  the  grid  and  the 
anod^  tube  is  included  the  capacitor  S, . 


Voltage  is  remove/taken  from  resistor/re sistance  Bg,  connected 
in  the  cathode  circuit  of  generator*  and  is  supplied  to  the  grid  of 
the  left  half  of  tube  Lg  (6N1P)  on  which  is  assembled  the  buffer 
amplifier,  which  decreases  the  effect  of  the  master  oscillator  of  the 
work  of  blocking  oscillator.  The  plate  load  of  buffer  amplifier  is 
the  primary  winding  of  peak  transformer  Tpi , with  the  help  of  which 
the  intensive  sine  voltage  approaches  the  starting/launching  of 
blocking  oscillator  (right  half  of  tube  Lj)  . Blocking  oscillator 
works  in  the  mode/conditions  of  frequency  division  with  a coefficient 
of  division  of  1;3.  For  the  target/puipose  of  an  increase  in  the 
stability  of  the  frequency  scaling  factor,  the  blocking  oscillator  is 
assembled  by  diagram  with  the  duct  of  collision  excitation  La,  S*, 
connected  in  the  cathode  circuit  of  tube  L?. 


The  period  of  the  oscillations  of  the  duct  of  collision 
excitation  is  selacted  three  times  large  the  voltage  cycle  of 
starting/launching.  Resistor/resistancos  Rg  and  R,,  the  connected  in 
grid  circuit  of  the  right  half  of  tube  are  intended  for  the 
adjustment  of  the  coefficient  of  division.  The  Control  of  this 
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coefficient  is  realized  on  the  oscillograph  signal  to  which  is 
remove/taken  froa  the  third  winding  of  transforner  Tpi  after  the 
capacitor  Si  a and  the  socket  Gg.  Simultaneously  voltage  from  the 
third  winding  of  transformer  Tpi  through  the  capacitor  Sio  is 
supplied  to  the  second  frequency  divider  on  tube  Lj  (6N1p). 


On  the  left  half  of  tube  L3,  is  assembled  the  buffer  amplifier 
which  to  the  arrival  of  trigger  pulse  is  closed  by  the  negative 
voltage,  subject  on  grid  from  rectifier  - 105  in.  Blodtinj  oscillator 
is  assembled  on  the  right  half  of  tube  L3  and  works  in  the 
BOde/conditions  of  frequency  division  in  relation  1;5. 


Output  pulsas  with  interval  183.45  pss  from  the  third  winding  of 
peak  transformer  Tpa  through  the  capacitor  Si  5 enter  the 
cascat  e/stage  of  the  isola^-ion  of  paired  pulses  and  through  the 
capacitor  Sj^  on  socket  G3  for  the  checking  of  the  frequancy  scaling 
factor  with  the  aid  of  oscillograph.  The  adjustment  of  the 
coefficient  of  division  is  conducted  with  the  aid  of 
resistor/resistancHS  Ru  and  Ri*,  connected  in  the  grid  circuit  of 
blocking  oscillator. 
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Wultivibratoc  55  Hz  is  assembled  on  tube  (6N1P)  by  the 
diagram  of  asymmetrical  multivibrator  with  positive  grid  and  works  in 
auto-oscillating  mode/conditions.  In  the  cathode  circuit  of  the  left 
half  of  tube  is  included  resistor /resistance  which  corrects 

the  leading  edge  strobe  momentum/impulse/pulse-  The  output  pulses  of 
different  polarity  have  different  duration  with  identical  plate  loads 
and  tubes. 
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fig.  128.  Sdienatic  diagraa  of  GKS  unit. 

Key:  (1).  Driving  oscillator.  (2).  Divider/denoninator.  (3>.  Divide. 

{«) . Cascadeof  foraatlon.  {5}.  Hultivibrator  the  cassade/stage 
of  the  isolation  of  paired  pulses.  (6) . Paired  pulses,  (7}  . Bncodet. 
(8).  [ illegible  1 


DOC  = 77130017 


PAGE  5®^ 


The  tiae  constant  bf  the  circuit  of  Sj#,  is  higher  the  tiae 
constant  of  the  circuit  of  R|s.  As  a result  the  positive  pulse* 

renoved  froa  the  plate  load  of  the  right  half  of  tube  L4*  has  a 
duration  500  pss.  This  aonentua/ianulse/pulse  through  the  coupling 
capacitor  of  S20  is  supplied  to  the  suppressor  grid  of  the 
cascade/stage  of  the  isolation  of  paired  Boaentun/iapulse/pulses. 

the  cascade/stage  of  the  isolation  of  paired  pulses  is  intended 
for  the  isolation  of  paired  pulses  with  the  interval  of  the  aaaa 
which  is  deterained  GKS  by  frequency  dividers. 

doaentun/lapulse/pulses  fron  the  second  frequency  divider  and  fron 
nultivibrator  55  Hz  approach  cutoff  tube  L«  (6J2P) • Negative  voltage 
froa  divider/denaminator  R23,  through  resistor/resistance  Rto  is 
given  to  suppressor  grid,  and  through  Rg*  - to  the  control  electrode 
of  tube  L«. 

Tube  L}  is  opened  in  the  case  of  siaultaneous  arrival  to  its 
first  and  third  grids  of  positive  pulses  with  the  aaplitude,  greater 

than  cutoff  voltage.  In  this  case  the  trigger  pulse  is  supplied  to 
blocking  oscillator  on  the  left  half  of  tube  (6N1P). 


I 

I 
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I Blocking  osclllatoc  fotta/shapes  th«  ■OKentaa/iipulse/ pulse  wliiclt 

is  supplied  to  the  line  of  delay.  The  starting/launcbing  of  blocking 
oscillator  is  conducted  by  the  negative  pulse*  renovel  fron  the  plate 
load  of  the  cascaie/stage  of  the  isolation  of  paired  pulses. 

Blocking  oscillator  is  started  by  each  first 
■onen tUR/inpulse/pulse  from  the  incoming  pair  of 

■oaentam/impulse/pulses  with  the  interval  of  aaaa;  therefore  at  its 
output/yield  are  obtained  the  formed  paired  positive  pulses  with 
repetition  frequency  SS  Hz.  In  the  cathode  of  blocking  oscillator*  is 
included  the  delay  line  of  the  LZ*>1*  which  codes  interrogation  pulses 
in  accordance  with  four  codes  of  SZD. 

Eotming  blocking  oscillator.  The  coded  inquiring  positive  pulses 
approach  the  forming  blocking  oscillator  on  the  left  half  of  tube  L7 
(6N1P).  To  the  arrival  of  this  nomentum/impulse/pulse,  the  right  half 
of  tube  If  is  closed  by  the  negative  voltage  which  is  supplied  froa 
divider/denominator  Rror  through  resistor /resistance  and  the 

winding  of  transformer  Tp^.  The  pulse  duration*  fors/shaped  by  this 
blocking  oscillator,  is  determined  by  the  line  for  which  are  used  the 
cells  9B  - 10B  and  9B  - 11B  delay  line,  73-1. 
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In  the  exteaied  position  of  the  toggle  switch  of  aaaa  ("  aodes. 
6SS-15&")  blocking* generator  fori^shapes  the  noaentas/iapnlse/piilses 
which  are  utilizei  for  modulation  of  the  generator  of  standard 
signals  6SS*15A  during  checking  receiver  sensitivity  RDO. 
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tlie  dlagrae  of  the  onit  of  6KS 
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6*1 

Ho«entu«/i»pulse/pulses  fro«  the  irinaing  of  transfocier  Tp^  are 
sopplied  to  the  tetninal  of  11  couplings  P2  and  enter  the  units  of 
OflICA  and  DHP. 


The  decoded  interrogation  pulses  froa  the  unit  of  the  decoder 
through  the  lenaa  of  10  couplings  P{  and  capacitor  Sat  approach  the 
control  electrode  of  tube  ha  (6jlp) • on  tube  Lgf  is  asseabled  the 
aaplifier  of  interrogation  pulses  by  rheostat  diagraa.  Displaceaent 

to  tube  is  supplied  froa  source  • 105  v through  divider/denoainator 
Bssf  I*9**  The  intensive  interrogation  pulses  across  the  capacitor  Saa 
go  to  tne  anode  of  the  left  half  of  tube  (6N1P). 


On  tube  is  assembled  the  first  delay  multivibrator  in  the 
interrogation  pulses  by  the  diagram  of  the  waiting  multivibrator  in 
positive  grid,  intended  for  the  production  of  positive  pulse  by 
duration  T.  Positive  voltage  is  renove/talcen  froa  divider/denoainator 
Bse*  Rs7»  tae  connected  with  output/yield  rectifier  *250  V, 


The  duration  of  output  pulse  can  be  regulated  with  the  aid  of 
resistor/resistances  the  "range-zero  calibration  smoothly"  and 
841  "the  range-zero  calibration  roughly". 
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The  seconl  3elay  nalti vibrator  in  the  Interro^etioa  polices  is 

asseabied  on  the  tube  of  Lto  by  the  diagraa,  analogous 

preceding/previous.  Its  starting/launching  is  realized  by  the 

negative  pulse,  foraed  fron  the  positive  pulse,  reioved  fcos  the 
first  sultivibrator  after  differentiation  by  circuit  B«4.  The 

trigger  pulse  through  the  capacitor  Sjs  is  supplied  to  the  grid  of 
the  right  half  of  the  tube  of  L|o* 


The  negative  pulses,  renoved  froa  the  anode  of  the  left  half  of 
the  tube  of  L|o«  approach  the  differentiating  circuit  S«a,  The 

positive  pulses  obtained  after  differentiation  and  which  corresponds 
to  the  trailing  edge  of  pulse  of  the  second  nulti vibrator,  is 
supplied  to  the  grid  of  the  right  half  L«.  The  obtained 
aonentua/inpulse/pulse  is  shifted  relative  to  inquiring  signal  by 
time  equal  T,  which  can  be  changed  within  saall  lislts  with  the  aid 
of  resistor/resistances  R*o  and 


Subsequently  the  pules  go  to  cascade/stage  foraatlons.  representing 
by  theaselves  the  aaplifiec,  as  plate  load  of  which  serves  the  pulse 
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transforaer  Tp$ 
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Fig*  129-  Onit  tha  kgs; 

1 - the  potentioaeter  of  the  toning  of  fcegoency  division;  2,  6 
- control  sockets;  3 - high-frequency  couplings;  4 - the  knob/stick 
of  the  setting  up  of  range;  5 - switches  of  codes  and  operating 
■odes. 


DOC  * 77130017 


PAGE 


two  windings  of  transformer  are  connected  in  series  for  the  purpose 
of  obtaining  large  anplif ication  factor.  Outpat  voltage  is 
reaove/taicen  froa  the  third  winding.  Aaplifier  works  with  autoaatie 
displacenent  because  of  the  drop  of  voltage  on  resistor/resistance 
B«t«  shunted  by  the  capacitor  of  S41. 


Construction  (Fig.  129).  To  rear  knife  coupling  Pi#  ate 
conducted  everything  value  the  feeds  of  unit#  while  to  coupling  Pg  • 
all  pulsing  circuits#  which  go  to  the  units  of  decoders  and  KRD.  On 
the  front/leading  panel  are  located  the  potentioaeters  of  the  toning 
of  the  frequency  scaling  factor#  the  switches  of  codes# 
potentiometer#  aonitoring  jacks. 


Unit  of  the  checking  of  zero  of  range. 


This  unit  wonitors  the  delay  tiae  of  the  signal  in  the 
qround-based  circuit  of  ranging  channel#  deteralning  tsa  accuracy  of 

ranging. 


Functional  diagraa  (Pig.  130)  . For  the  checking  of  the  delay  in 
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the  unit  of  KND,  it  is  conducted  the  coaparison  of  the  stabilized  bj 
quartz  tine  interval  uith  a signal  delay  in  groand*basad  sircuit.  In 
this  case*  is  coapared  in  the  cascade/stage  of  agceeaent  the  second 
aoaen tUB/iapulse/pulse  froa  the  prenise/in pulse  of  inquicing  signal 
with  the  first  aoaeatun/lapulse/palse  of  the  preaise/iapulse 
reciprocal. 


Inquiring  signals  are  supplied  to  the  aaplifier*  which  develops 
t^e  negative  pulses  which  approach  the  starting/launchlng  of  the 
first  Moclcing  oscillator  for  obtaining  the  positive  pulses*  applied 
to  the  cascade/stage  of  agreeaent. 


Response  signals  ace  supplied  to  corresponding  anplifier  for 
aaplif ication  and  peaklngs.  In  anplifier  are  developed  the  negative 
pulses*  which  start  the  second  blocking  oscillator.  Pran  the 
output/yield  of  the  second  blocking  oscillator*  ace  reaova/taken  the 
positive  pulses*  which  approach  the  cascade/stage  of  agreeaent*  which 
isolates  nfi1«tlv3  pulse  only  into  the  torgue/aoient  of  ttia  agreeaent 
of  the  output  pulses  of  the  first  and  second  blocking  oscillators. 
After  simultaneous  adnission  of  positive  signals  to  tha  cascade/stage 
of  agreeaent  at  its  output/yield*  appear  the  negative 
aonentUB/inpulse/pulses*  which  go  to  the  starting/launching  of  the 
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third  blocking-generator. 


Positive  pulsej  ‘i-oii  the  output/yield  of  the  third  blocking 
oscillator  by  duration  0.2  pss  approach  the  cathode  follower*  which 
decreases  the  effect  output  of  circuits  blocking  oscillator  on  the 
input  circuits  of  multivibrator. 


Positive  pulses  from  the  cathode  follower  through  the  switch 
which  has  two  position:  "tuning  work”,  is  supplied  to  tha 

starting/launching  of  multivibrator  "the  setting  up  of  range 
accurately”  if  switch  it  is  located  in  position  ”tuning”. 
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Pig,  130.  Functional  diaqran  of  the  unit  of  KND. 

Key:  (1).  Interrogation,  (2),  Asplifier.  (3J , 1st  blocking 
generator.  (4),  Cascade/stage  of  coincidence.  (5).  3rd  blocking 
oscillators,  (S).  Shaper.  (7).  Answer.  (8).  Anplifier.  (9).  2<*  1 
blocking  oscillators.  (10).  multivibrator  of  indication.  (11). 
Cascade/stage  of  accumulation.  (12).  Call.  (13).  Multivibrator  of  the 
indication  of  call  signals. 
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During  tha  setting  up  of  switch  into  the  postition  polzheniye  of 
"work**  the  positive  pulses  from  the  output/yield  of  cathsie  follower 
approach  the  starting/launching  of  the  waiting  aultivlbcator  which 
fora/shapes  aoaentUB/iapulse/pulses  by  duration  7-9  pss*  which  ensure 
noraal  operation  iiagrans  of  accuaulation. 


Horaentua/iapulse/pulses  froa  the  output/yield  of  the  waiting 
Bultivibrator  are  supplied  to  the  diagraa  of  accuoulition«  which  is 
intended  for  obtaining  the  stable  indication  of  zero  of  range. 
Positive  pulses  fcoa  the  output/yield  of  the  diagraa  of  ascuaulation 
approach  the  starting/launching  of  the  multivibrator  "the  setting  up 
of  range  accurately",  which  is  intended  for  an  indication  with  the 
aid  of  the  neon  tube  "accurately"  of  the  pulse  coincidence  of  the 
first  and  second  blocking  oscillators. 


Besides  the  indication  ov  the  stability  of  the  delay,  in  the 
unit  of  KND  is  conducted  the  indication  of  the  presence  of  the  call 

signals,  which  come  in  from  the  unit  of  DWP,  with  the  aid  of  the 
ault ivibrator,  into  anode  circuit  of  which  is  included  the  neon  tube 


"of  call" 
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schematic  diagraia  (Fig,  131),  Inquiring  positive  signals  from 
the  terminal  of  10  couplings  Pg  through  the  capacitor  Sj  are  supplied 
to  the  grid  of  the  left  half  of  tube  Lj  (6N3P) , On  the  left  half  of 
tube  Li,  is  assembled  the  amplifier  of  interrogation  pulses.  In  the 
absence  of  interrogation  pulses,  the  left  half  of  tube  L|  is  closed 
by  the  negative  voltage  which  is  remov e/taken  from 
divider/denominator  Sg,  R3,  During  the  supplying  of  positive  pulses 
on  grid,  the  left  half  of  tube  triggers  itself  from  the  plate  load  as 
which  serves  the  primary  winding  of  peak  transformer  Tpj  are 
remove/taken  the  negative  pulses  which  approach  the 
start ing/launching  of  blocking  oscillator.  Blocking  oscillator  is 
assembled  on  the  right  half  of  tube  Li  and  works  in  tha  waiting 

node/conditions.  In  the  initial  state  the  right  half  of  tube  is 
closed  by  the  negative  displacement  which  is  remove/takan  from 

divider/denominator  R7,  Ra< 


During  the  supplying  to  the  anode  of  negative  pulse  from  the 
output  of  the  amplifi<^r  of  inquiring  signals,  the  blocking  oscillator 
develops  the  positive  pulse  which  is  remove/taken  from  the  third 
winding  of  transformer  Tpi  and  after  the  capacitor  S5  is  supplied  to 
the  control  electrode  of  tube  ^3  (6J2P),  Diode  D^  limits  undershoots. 
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Response  signals  from  the  terminal  of  12  couplings  P2  through 
the  switch  Vj  in  position  "work”  approach  the  grid  of  the  left  half 
of  tube  Lg  (6N3P)  on  which  is  assembled  the  amplifier  of  response 
signals.  In  tha  absence  of  response  signals,  the  left  half  of  tube  Lz 
is  closed  by  the  negative  displacement  on  grid,  removed  from 
divider/denominator  Rio,  Rn.  During  the  supplyii  g to  the  grid  of 
positive  response  signals,  the  left  half  of  tube  triggers  itself  and 
from  plate  load  negative  pulses  they  approach  the  starting/launching 
of  blocking  oscillator  on  the  right  half  of  tube  Lj, 
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Fig-  131.  The  schenatic  diagran  of  the  block  of  KND- 


Key;  (1),  [illegible].  (2).  Coincidence  circuit.  (3).  3rd  blocking 
oscillator.  (4).  shaper.  (5).  [illegible].  (6).  Hultivibrator  for 

adjusting  range  of  point.  (7).  Circuit.  (8).  Housing.  (9). 
[illegible]  (10).  Sensitivity.  (11).  2nd  blocking  oscillator.  (12). 
Hultivibrator  "of  call”.  (13).  Work.  (14).  Tuning.  (15). 
Interrogation.  (16).  Answer-  (17).  Self  control;  (18).  Call.  (19). 
Self-control.  (20).  Work,  (21).  Call. 


- Wtf  -»<^»-'WWM<Pi.4py^^ 
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In  the  initial  state  the  eight  half  of  tube  L?  is  closed  by  the 
negative  displacenent,  reaoved  from  dividec/denoainator  Bts#  B|«. 
During  the  supplying  to  the  anode  of  negative  pulse  from  the  output 
of  the  amplifier  of  response  signals,  the  blocking  oscillator  issues 

the  positive  pulse  which  through  the  capacitor  Sn  approaches  the 
suppressor  grid  of  the  cascade/stage  of  agreement. 


The  cascade/stage  of  agreement  issues  negative  pulse  during  the 
joint  action  of  inquiring  and  response  signals.  Cascade/stage  is 
assembled  on  the  tube  L3  which  in  the  initial  state  is  closed  by  the 
negative  displacement,  removed  from  divider/denominator  R|t,  R|«  to 
control  electroda  and  from  divider/denominator  Raj,  R**  to  shielding. 
Tube  triggers  itsalf  only  during  the  agreement  of  pulse  edges  or  with 
their  shift/shear  on  value  not  more  than  0.2  ps.  With  tha 
opening/triggering  of  tube  in  its  anode  circuit,  is  developed  the 
negative  pulse  which  through  the  capacitor  S| 4 approaches  monitoring 
jack  Gg,  and  through  the  capacitor  Sj*  - to  the  anode  of  the  third 
blocking  oscillator. 


The  third  blocking  oscillator  is  assembled  on  the  left  half  of 
tube  L4  (6N3P).  Into  starting  position  this  half  of  the  tube  of  is 
closed  by  the  negativ-  displacement,  removed  from  divider/denominator 


mrnmmmmmmmmmii 
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B*s»  Bz8-  Resistor/resistance  R45  - unbelted,  and,  by  changing  its 
value,  it  is  possible  to  regulate  the  threshold  of  the  function  of 
the  diagran  of  checking. 


This  blocking  oscillator  is  started  by  the  supply  of  negative 
pulse  froi  the  cascade/stage  of  agreeaent  into  anode  circuit,  output 
pulse  is  reaove/taken  froa  the  third  winding  of  the  pulse  transforaer 
Tpj  and  is  fed  with  the  right  half  of  the  tube  L4,  which  is  included 
by  diode. 
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Fig.  132-  Unit  ths  KND: 


1 - indicator  lights;  2 - the  toggle  switches  of  the  start  of 
call  signal  ani  work;  3 - the  potentiometer  of  the  regulation  of 
sensitivity;  4 - monitoring  jacks. 


"iv  ^'-T  ‘•^  Vi»r£X6<JS*<iSS-^l!Wsi 
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From  load  dstactor  voltage  through  the  capacitor  Sj,  enters  the 
delay-lina  multivibrator  and  through  the  capacitor  5$  - on  the 
diagram  of  accumulation. 


Thi  waiting  multivibrator,  is  executed  on  tube  Lj  (5H1P)  is 
intendiid  for  further  signal  conditioning.  The  Triggering  of 
multivibrator  is  realized  by  supply  of  momentum/impulsa/pulse  on  its 
anode.  Homentun/impulse/pulses  from  the  right  anode  of  the  tube  of 
multivibrator  are  supplied  to  the  cascade/stage  of  accumulation, 
which  prevents  the  random  functions  of  multivibrator. 


The  cascade/3tage  of  accumulation  is  assembled  on  the  right  half 
of  tube  L,  (6N3P),  where  the  capacitor  of  accumulation  - S^s* 
Accumulation  occurs  on  the  capacitor  of  S25  in  such  a case,  when  to 
the  grid  of  cascade/stage  comes  not  less  than  30-40 
momentum/impulse/pulses  with  repetition  frequency  55  Hz.  At  the 
torque/momeut  when  comes  positive  pulse,  tube  If  is  open/disclosed 
and  capacitor  Sgs  charges  itself.  Charge  duration  to  that 
torgue/momant  until  voltage  across  capacitor  becomes  greater  than 
cutoff  voltage,  subject  to  the  grid  of  the  left  half  of  tube  L*. 
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On  tube  La  (SNIP)  is  assembled  the  aultivibratoc  "precise 
range-zero  calibration".  In  aode/conditions  "tuning"  the 
starting/launching  of  multivibrator  is  realized  by  supply  to  its 
anode  of  momentua/impu Ise/pulses  from  the  output/yield  of  the  third 
blocking-oscillator*  passing  the  cascade/stage  of  accumulation.  In 
■ode/conditions  "work"  the  left  half  of  tube  Lg  is  closed  by  the 
negative  voltage,  removed  from  divider/denoninator  Rjo#  R#»  because 
of  the  current  of  the  right  half  of  tube.  During  accumulation  on  the 
capacitor  of  the  potential,  sufficient  for  the  opening/tciggering  of 
tube,  the  left  half  of  tube  Lg  opens  and  due  to  the  voltage  drop  on 
the  anode  of  the  tube,  the  neon  lamp  NLi,  "Accurate"  lights  up. 


The  cascade/stage  of  the  indication  of  call  signals  is  assembled 
on  tube  Lg  (SNIP)  by  the  diagram  of  the  waiting  multivibrator  with 
positive  grid  and  with  cathode  coupling.  Starting/launching  of 
multivibrator  with  positive  grid  and  with  cathode  coupling.  The 
starting/launching  of  multivibrator  is  conducted  by  supply  to  the 
grid  of  the  call  signal  through  the  toggle  switch  V2  by  its  position 
"included". 


In  the  circuit  of  the  anode  of  the  right  half  of  tube,  is 
included  neon  tube  the  NLj  "of  the  call"  which  is  fired  in  the 
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presence  of  call  signal. 


Construction  (Fig.  132).  Netvorlc  eleaents  are  lountadi  on 
L^'Shaped  chassis/landing  gear*  on  rear  wall  of  which  are  located 
couplings  P|  and  p,.  To  coupling  P|  are  conducted  supplying  voltages, 
and  kl  to  coupling  Pj  - pulse  signals,  on  front/leading  wall  are 
aired  the  toggle  switches  of  control,  indicator  lights,  potentioaeter 
and  sockets  for  the  checking  of  the  work  of  unit. 


Unit  of  the  rectifiers  of  supervisory  eguipaent. 


This  unit  is  intended  for  the  feed  of  the  ranging  and  aziauth 
channels  of  supervisory  eguipaent  (Fig.  133),  Both  channals  are 
supplied  from  the  identical  units  each  of  which  contains  two 
rectifying  eguipnent/devices  and  provides  the  following  stresses: 
♦250,  +150,  -150  V. 
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Pig*  133*  Schematic  diagram  of  the  unit  of  the  rectifiers  of 
supervisory  equipment. 

Key:  (1).  Regulation.  (2).  Beg.  [ illeg.  ] stability.  (3). 
Grid/network.  (4).  Illumination.  (5).  Circuit.  (6).  Housing.  (7). 
208V.  (8).  Hz. 
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Fig.  134.  Unit  o£  the  rectifiers  of  the  supervisory  equipient:  1 - 
the  protective  shade  of  illuaination ; 2 - voltaeter;  3 - the  toggle 
switch  of  the  start  of  the  illumination  of  the  scale  of  voltmeter;  4 
- switch;  5 - indicator  lights;  6 - in  front  of  keepers;  7-  toggle 
switch  of  the  start  of  grid/iietwork. 
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Stress  +250  in  is  obtained  froa  the  rectifier,  asseabled  by 
fall-wave  circuit  on  tube  Li  J5Q8S)-  At  the  output/yield  of 
rectifier,  is  included  the  capacitor  Sj  and  the  electronic  regulator* 
which  consists  of  tubes  hg  - L4  (6N13S)  Ci  of  resistor/res istances  R* 

**  821  • 


The  work  of  electronic  regulator  entails  the  following.  With  an 
increase  in  the  output  voltage*  initial  setting  up  of  which  is 
conducted  with  the  aid  of  resistor/resistance  Rso*  decreases 
negative  grid  voltage  of  of  tube  L*  (6Zh4)  , The  cathode  current 
grow/tises,  the  drop  of  voltage  on  resistor/resistance  Rig  increases. 
This  voltage  is  supplied  to  the  grids  of  control  tubes  L^-L^.  The 
resistance  of  tubes  increases  and  voltage  decreases  to  the  noninal 
value. 


During  a decrease  in  the  output  voltage*  negative  displaceaent 
on  the  control  electrode  of  tube  Lg  increases,  the  current  through 
the  tube  of  decreases,  A voltage  drop  across  resistor/resistance  Rig 
and  anode  resistance  Lg-L*  decreases,  output  voltage  increases  to  its 


nominal  value 
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Voltage  ♦ISO  is  created  on  tube  L7  (SG4S)  and  cesistince  Bss 
which  are  supplied  froa  stabilized  rectifier  *250  v through  the 
terainal  of  9 couplings  Pg, 


Voltage  « 105  V is  received  froa  the  rectifier  asseabled  but  to 

full-wave  diagraa  to  tube  La  (3Ts4S).  / the  filter  of  restifier 
consists  of  throttle/choke  Dri,  capacitors  S«  and  85.  Output  voltage 
is  stabilized  with  the  help  of  tube  L«  (SG3S)  and  ballast  resistance 
B3 0 a nd  n 3 1 « 


The  output  voltage^-  ot  power  unit  are  monitored  with  the  aid  of 
the  voltmeter  of  the  IPt  which  is  connected  to  different  circuits 
with  the  help  of  switch  Vz  and  of  resistor/resistances 
Current  with  voltage  20U  v and  frequency  400  Hz  is  supplied  to  the 
priaary  windings  of  transformers  Tpi  and  Tpa  through  the  switch  V|, 


Constructions.  Unit  is  assembled  on  L-shaped  steel 
chassis/landing  gear  (Fig.  134). 


The  cell/elements  of  electronic  regulator  are  asseabled  on 
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separate  small  detachable  cbassis/landing  gear.  On  front/leading 
panel  are  installed  the  indicator  of  voltage  with  svit:h»  dial 

lights,  safety  device/fuses,  power  switch,  the  potentiometer  of  the 
adjustment  of  voltage  '*’250  in.  On  the  rear  wall  of  chassis/landing 
gear  of  located  couplings  P|  and  P2. 


end  Section. 
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Chapter  VII 


STABILIZED  DRIVE  OF  THE  ROTATION  OF  AZIMUTH  ANTENNA. 


The  aziiEUth  dri^eiiiia  is  the  time/t emporary  assigning 


cell/elf^ment,  and  on  the  constancy  of  the  velocity  of  its  rotation 
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depends  the  accuracy  of  the  output  parameters  of  system  the  RSBN-2 
which  provides  the  azimuth  determination  of  aircraft  relative  to 
radio  beacon  with  accuracy  0.25®,  This  error  is  composed  of  the 
errors  of  the  aircraft  and  ground  equipment  of  system.  The  error  of 
ground  equipment  does  not  exert  a substantial  influence  on 
coamon/general/total  error  when  it  comprises  not  more  than  0,4 
com«o n/general/total  errors,  i.e.,  0.1°  (6*), 


The  system  of  the  control  of  the  setting  up  of  azimuth  provides 
setting  up  the  bullet  of  azimuth  with  accuracy  4*,  therefore,  the 
error,  caused  by  the  nonuniformity  of  the  antenna  scan  rate,  it  must 
be  not  more  4.5'  (during  the  quadratic  addition  of  errors). 


The  accuracy  of  the  measurement  of  azimuth  on  on  the  airplane  is 
ensured,  if  azimuth  antenna  rotates  by  with  rate  of  100  r/min 
O.lo/o.  Such  high  r-.uirementt  for  supported  for  the  constancy  of 

the  rotational  speed  (jf  azimuth  antenna  are  realized  with  the  aid  of 
the  stabilize!,  drive  of  its  rotation. 
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Fig,  135,  Unit  is  the  diagram  of  the  stabilized  drive  of  the  rotation 
of  azimuth  antenna. 

Key:  (1) , Block  of  actuating  motor,  (2),  Azimuth  antenna.  (3), 
Actuating  motor,  (4),  Sensor  of  tachometer,  (5),  Rectifier  of  the 
stimulator  of  standard  speed,  (6),  Rectifier,  (7).  Block  basic 
machines,  (8),  Direct-current  generator  of  EM-45,  (9),  Asynchronous 
electric  motor,  (10).  [illegible]  (11).  Crystal  oscillator.  (12), 
Selsyn  sensor,  (13),  Rectifier.  (14),  Synchronous  electric  motor. 

(15).  Selsyn  transformer.  (16),  Phase  discriminator.  (17).  magnetic 
amplifier,  (18),  Rectifier  controlled.  (19),  Tachometer  is 
electrical.  (20).  Stimulator  of  standard  speed.  (21),  Control  board 
of  the  rotation  of  antenna,  (22),  Cabinet  of  roll  control  of  azimuth 


antenna 
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Technical  specifications  of  the  stabilized  drive 

the  rotational  speed  of  azimuth  antenna  during  the  automatic 
operating  mode  (at  the  ambient  temperature  in  limits  of  50®c,  the 
speed  of  the  wind  to  £5  m/s,  ice-covered  surface,  humidity  etc.),  of 
t/min. 

Botational  speed  of  azimuth  antenna  with  manual  control,  r/min. 

The  maxiiimm  accelerations  with  smooth  control  of  drive,  are  not  more, 

m/s*. 

Tine  of  the  adjustment  of  the  starting/launching  of  irive,  s. 

Power,  consumed  by  drive  from  the  three-phase  network:  of  alternating 
current,  kW. 

Power  on  the  shaft  of  servomotor,  kW. 

The  same,  in  work  without  wind  protection  and  at  wind  velocity  11-12 
m/s,  of  kW. 


Block  didjrani  (tig.  135).  In  the  compositicn  of  th«  stabilized 
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drive,  enter  the  following  blocks. 


1,  Control  board  of  rotation  the  antenna  where  are  placed  the 

organs  of  roll  control  of  antenna,  shielding,  commutation,  measuring 
and  signaling  equipment.  Besides  this  equipment,  in  panel  they  are 
located: 


rectifier  D3  for  the  feed  of  the  winding  of  the  separate  excitation 
c£  servomotor; 


the  adjustable  rectifier  (with  magnetic  amplifier)  for  the  feed 
of  the  independent  excitation  winding  of  the  direct-current  generator 
of  PN-45; 


teguj.ated  rectifier  for  the  feed  of  the  field  winding  of 
■agnetic  amplifier. 


2.  Thf  block  of  the  standard  stjm'ilatot  of  rotational  speed. 


which  is  intended  for: 
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the  generation  of  voltage  220  v with  high-stability  freguency  50 
hect. , which  feeds  synchronous  electric  motor  the  SD-60  which 

provides  obtaining  the  standard  rotational  speed  of  aaaaaaa  r/min; 


the  comparison  of  the  given  rotational  speed  of  the  azimuth 
antenna  of  aaaaaaaaa  r/min  (rotational  speed  of  the  selsyn 
transmitter  of  BS-4)  at  the  standard  rotational  speed  of  the  output 
axis  of  this  engine  and  output  of  signal  proportional  to  a difference 


in  these  speeds 
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Fig.  136.  Cabinet  of  ro- 1 control  of  the  aziauth  antenna:  1 
unit  of  the  rectifier  of  crystal  oscillator;  2 - the  anit  of 
oscillator;  3 - the  assembly  of  roll  control  of  antenna;  4 - 
counter  of  operating  time. 


the 

crystal 

the 
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The  assembly  of  the  stimulator  of  standard  rotational  speed 
consists  of: 


voltage  generator  220  v with  frequency  50  Hz  with  quartz-crystal 
control; 


the  synchronous  electric  motor  of  SD-60  with 
reduces  the  rotational  speed  of  output  axis  to  60 


the  reducer, 
r/min ; 


which 


the  cctnparison  circuit  of  speeds. 


3.  Assembly  of  the  rectifier  of  the  stimulator  of  standard 
speed,  carried  out  by  the  diagram,  analogous  tc  the  diagram  of  the 
rectifier  cf  encoder. 


It  is  structural  control  board,  the  stimulator  of  standard  speed 
and  the  rectifier  of  crystal  oscillator  are  placed  in  the 
common/general/total  strut,  named  by  the  cabinet  of  roll  control  of 
antenna  (Fig.  136), 
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4.  Unit  of  the  fundamental  machines,  consisting  of  three-phase 
induction  motor  AOL-51-16  (P  = 7.2  kVi,  U = 200  in,  F = 400  Hz,  I = 
32.1  a,  n = 2920  r/rain)  and  direct-current  generator  of  PN-45  (P  = 
5.2  kW,  U = 115  in,  I = 45  a,  n = 2000  r/min)  , This  unit  is  intended 
for  the  conversion  of  three-phase  alternating  current  with  voltage 
208  V and  frequency  400  Hz  into  direct/constant  voltage  115  in, 
necessary  for  the  teed  of  servomotor.  Per  providing  a constancy  of 
the  rotational  speed  of  servomotor,  the  voltage  on  oscillator  is 
regulated  automatically. 


5.  The  block  of  the  servomotor  of  P-42M  (P  * 4.6  kW,  U = 110  in, 
I = 53.3  a,  n = 1500  r/min),  which  revolves  the  shaft  of  the  column 
of  drive  through  the  reducer  with  a velocity  of  100  r/min) . The  free 
shaft  butt  end  of  the  engine  through  the  reducer  connect  with  the 
sensor  of  a tachometer  of  the  type  of  T3-204, 


6.  Column  of  drive  for  the  transmission  of  rotat  ir.  from 
servomotor  to  the  saatt  of  the  antenna  and  from  the  shaft  of  antenna 
to  other  nodes,  which  ensure  the  synch renous  working  of  beacon  (Fig. 


DOC  = 77140017 


PAGE 


01 


137)  . 


In  the  column  of  drive,  they  are  placed; 


worm  reducer  1500:100  r/min; 


raacjnetic  sensors  with  disks  on  30,  35;  36  and  180  magnetic 
inserts; 


selsyn  transmitter  the  BS-4  of  the  ccmparison  circuit  of  the 
given  antenna  scan  rate  with  standard; 


selsy n-sensor  the  DS-2  of  the  diagram  of  the  synchronization  of 
scanning/sweep  PPI; 


selsyn  SGS-1  for  the  adjustment  of  carriage  are  magnetic 


sensors; 
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the  revolving  coaxial  transition. 


7,  wind  protection  of  antenna,  intended  for  derating,  necessary 
for  the  overcopiing  of  the  rotational  resistance  of  antenna  from 

ventilator  torgue/monient,  wind  loads  and  the  protection  of  antenna 
fro«  the  action  of  meteorological  residue/settlings  and  dust. 


Functional  diagram  and  op^*rating  principle  (Fig,  138),  The 
stabilized  drive  of  the  rotation  of  azimuth  antenna  is  the  astatic 
automatic  control  system,  which  provides  the  constancy  of  the 
assigned  antenna  scan  rate. 
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Pig.  137.  Simplified  kinematic  scheme  of  the  column  of  the  drive  of 
the  rotation  of  the  azimuth  antenna:  1 - electric  motor  P-42K;  2 - 
selsyn  SGS-1;  3 - selsyn  BS-2M;  4 - selsyn  ES-4, 
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Functional  diagram  of  the  stabilized  drive  of  the  rotation  of  azimuth 
antenna. 

Key:  (1).  r/min;  (2).  Sclsyn  transmitter,  {3),  Azimuth  antenna.  (4), 
Pectifier.  (5).  Rectifier,  (6).  Crystal  oscillator.  (7).  Comparison 
circuit  of  rates,  (8).  SCD  50  from  reducer.  (9),  Selsyn  transformer, 
(10).  Phase  discriminator,  (11).  Magnetic  amplifier,  (12),  Pectifier. 
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The  feed  of  drive  is  realized  from  the  network  of  alternating 
current  208  in,  400  Hz.  Voltage  is  supplied  to  the  converter,  which 
Consists  of  engine  (AOL-51-16)  and  direct-current  generator  Hz 
(PN-45) , from  which  direct/constant  voltage  110  in  is  supplied  to 
servomotor  M3  (P-42-M),  The  servomocor  through  the  worm  reducer 
revolves  azimuth  antenna  with  a velocity  of  100  r/min. 


Hith  the  axis  of  the  antenna  through  the  reducer,  is  connected 
the  selsyn  transmitter  of  the  comparison  circuit  of  rates  whose  rotor 
rotates  at  a rate  of  60  r/min,  called  the  given  antenna  scan  rate. 


ab  The  stimulator  of  standard  rate  consists  of  a-c  generator  220  of 
high-stability  frequency  50  Hz  and  the  synchronous  motor  of  SD-60 
r/nin,  with  this  axis  connect  synchro-transforoier  the  comparison 
circuit  of  rates. 


The  action  of  tif'  stabilized  drive  is  based  on  the  comparison  of 
.he  given  rotational  speed  of  antenna  with  standard  with  the  aid  of 
the  comparison  circui’-  of  speeds.  If  the  rotors  of  selsyn  transmitter 
and  synchro-transt  orincr  of  comparison  circuit  rotate  synchronously 
and  in  concora,  i,-^.,  the  aaaaaaaaa  and  angle  of  displacemonr.  h>-.twron 
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thei  is  equal  to  90°,  then  on  the  output/yield  cf  coaparison  circuit 
voltage  is  equal  to  zero.  This  aeans  that  the  stabilization  system  i 
controlled  accurately  and  to  servomotor  is  supplied  optimum  voltage 
from  direct-current  generator  Kzt  rotated  with  engine  M|. 
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Fig.  139.  Block  diajram  ot  the  stimulator  of  standarti  speed 


Key:  (1).  Crystal  oscillator.  (2).  Forming  amplifier.  (3). 


Araplifis^r 


and  blocking  oscillator.  (4).  Divi dor/denomina ter.  (5). 

Divid er/do nominator . (6).  Ampliiier.  (7).  Synchronous  eloctri;’  motor 
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(8),  Coreparison  circuit  of  speeds.  (9).  Selsyn.  (10).  Phase 
discriminator.  (11).  To  magnetic  amplifier.  (12).  r/ain.  (13).  From 
the  selsyn  transmitter  of  antenna. 
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If  the  rotational  speed  of  selsyn  transmitter  above  or  lower 
than  standard  rotational  speed  of  synchro-transformer#  appears  the 
Synchro-angle  and  at  the  output/yield  cf  comparison  circuit  appears 
the  constant  voltage  which  through  the  diagram  of  the  automatic 
breaking  of  relay  R4,  Ha,  R3,  the  magnetic  amplifier  of  mu,  the 
rectifier  D3,  the  direct-current  generator  affects  the  servomotor 
so  that  its  speed  changes  to  the  elimination  of  the  appearing 

error. 


In  the  stabilized  drive  accepted  hyposynchronous  start  of 
automatic  control  system  (ACS)  under  favorable  conditions,  i.e.,  the 
start  occurs  at  speed  lower  than  standard,  but  very  close  to  it  and 
at  the  insignificant  synchro-angle.  The  Hyposynchronousness  of  start 
ACS  requires  the  preliminary  switching  on  of  the  stimulator  of 
standard  speed  before  starting/launching. 


During  the  starting/launching  of  drive,  begins  to  rotate  the 
induction  motor  of  tie?  unit  of  the  fundamental  machines  and  upon 
reaching  b\  it  of  the  definite  speed  is  excited  oscilla^’or,  and  then 
smoothly  begins  to  rotate  servomotor  and  antenna. 
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Bhen  the  given  antenna  scan  rate  reaches  the  rate,  close  to 
standard,  and  the  synchro-angle  of  the  small  and  determined  sign,  at 
the  output/yield  of  the  comparison  circuit  of  rates,  is  created  the 
insignificant  voltage  of  the  determined  polarity,  sufficient  for 
function  relay  R4,  and  on  the  direct-current  generator  of  PN-45  - the 
voltage,  close  to  optimum  by  which  wear/operates  the  relay  Ka  circuit 
diagram  ACS  and  is  self-locked  by  contacts  1,  6. 


After  the  switching  on  of  relay  R4  and  Rj,  is  supplied  the  feed 
to  the  winding  of  the  relay  R3,  through  contacts  1,  6 which  to  the 
control  winding  of  magnetic  amplifier  it  enters  error  voltage  with 
the  output/yield  of  the  phase  discriminator  of  comparison  circuit. 
Because  of  this  the  rotational  speed  of  servomotor  smoothly  increases 
before  obtaining  the  synchronous  rotation  of  the  rotors  of  the 
selsyns  of  comparison  circuit.  Subsequently  the  rotational  speed  of 
servomotor  is  supported  by  constant.  During  the  function  of  relay  P3, 
its  contacts  4,  9 are  broken  and  disrupt  the  feed  circuit  of  the 
winding  of  polar  relay  R*,  on  the  control  winding  of  magnetic 
amplifier  remains  that  which  was  connected  to  phase  discri mina toi , 
since  the  feed  of  relay  is  realized  th’^ough  its  contacts  1,  t.. 


The  disconnection/cutoff  of  control  winding  can  bo  produced  by 
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switch  Vg  or  as  a result  of  a decrease  in  tension  of  direct-current 
generator  for  any  reason. 


Stimulator  of  standard  speed  (Fig.  139).  As  the  basis  of  current 
rise  with  voltage  220  v and  frequency  50  Hz,  is  placed  the  following 
principle.  Sinusoidal  frequency  variations  of  frequency  10  kHz, 
obtained  with  the  aid  of  crystal  oscillator,  are  converted  into  the 
■OBentum/impuise/pulses,  the  repetition  frequency  of  which  then  is 
reduced  to  50  Hz  with  the  aid  of  frequency  dividers. 
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Fig.  140.  The  schsniatic  diagram  of  the  block  of  crystal  oscillator. 

Key;  (1).  Frequency  of  aaaa  Hz.  (2).  Hz.  (3).  Amplitude  50  Hz.  (4). 
Circuit.  (5).  Housing.  (6).  in.  (7).  Hz.  (8).  Potor  of  receiving 
synchro.  (9).  Signal.  (1).  error. 
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Prom  the  obtained  se-^uenca  of  moaentun/impulse/pulses,  are  isolated 
the  fluctuations  of  the  fundamental  frequency  50  H2  and  they  are 
amplified  to  the  voltage  220  in#  necessary  for  the  feed  of  the 
synchronous  electric  motor  of  SD-60. 

The  schematic  diagram  of  the  Dlock  of  crystal  oscillator  (Fig. 
140),  The  fundamental  cell/element,  which  determines  the  frequency 
stability  of  output  voltage#  is  the  crystal  oscillator#  employed  for 
the  generation  of  tha  sine  voltage  of  high-stability  frequency  10 

kHz. 

Crystal  oscillitor  is  carried  our  on  the  left  half  of  tu,,.?  Lj 
(6N1P)  by  diagram  witi';  capacitive  feedback  and  incorporation  of  the 
quartz  between  the  control  electrode  and  the  anode.  Voltage  10  kliz 
frequency,  reiuovel  irom  duct  L|  , C*,  ('5#  is  supplied  to 
amplif iei-liiniter  on  tube  Lj  (6JlP)  . The  cascade/stage  of  limitation 
works  in  th‘-  luode/conditions  of  bilateral  limitation  on  maximum 
because  of  limitaticn  in  grid  circuit,  and  on  the  minimum  - because 
of  the  cutoff  of  anode  current.  The  obtained  square  pulses  are 
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differentiated  by  circuit  C,,  Hjj,  they  are  amplified  by  pulse 
amplifier  and  are  supplied  to  the  starting/launching  of  the  delayed 
blocking  oscillator  on  tube  L3  (6NlP). 


Blocking  oscillator  wear/operates,  and  from  the  third  winding  of 
transformer  Tri  is  taken  the  positive  pulse,  which  is  supplied  to  the 
first  frequency  divider.  In  the  unit  of  crystal  oscillator,  are 

applied  four  divider/denoninator,  the  ensuring  two-hundredth 
frequency  division  of  the  sequence  of  momentum/impulse/pulses. 


The  first  three  di vider/denominators  are  assembled  on  the 
diiagram  of  the  waiting  blocking  oscillator  on  tube  L$  (6N1P)  and  the 
tight  half  of  tube  Lj  with  storage  equipment/devices  on  tubes  L4 
(6X2P),  If,  (6X2P),  L7  (6x2P).  In  the  first  and  second 
divider/denominators  storage  equipment /dev ice  is  included  in  the 
circuit  of  the  control  electrodes  of  the  tubes  of  blocking 
oscillators. 


storage  equipnt’^"t/ device  of  the  first  di  vider/denotninator , which 
consists  of  capacitors  Cj7,  Cig  and  the  fixing  tube  L4,  is  included 
in  the  circuit,  ot  the  control  electrode  of  the  left  half  of  tube  L5. 
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Capacitors  0^7  and  C^a  form  the  capacitive  voltage-divider  from  which 
is  remove/taken  the  voltage  on  monitoring  jack  G3-  Potentiometer  Rgo 
serves  for  the  establishment  of  the  multiplicity  of  the  frequency 
division  of  the  sequence  of  momentum/impulse/pulses  by  the  adjustment 
of  the  initial  stress  level  on  capacitor  C^y  and  on  the  control 
elect  lode  of  the  tube  of  blocking  oscillator. 


In  the  absence  of  charge  on  capacitor  Cx7  and  of  negative 
voltage  on  the  control  electrode  of  the  left  half  of  tube  1*,  the 
blocking  oscillator  is  excited.  At  this  moment  because  of  grid 

cathode  currents,  occurs  the  charge  of  capacitor  C17,  Fixation  of  the 
maximum  stress  level  on  capacitor  Cj7  is  conducted  by  the  tube  L4,  to 
first  accelerator  of  which  is  supplied  negative  voltage  from 
divider/denorainator  Kiq,  Hjo,  Pji.  If  during  blccking-procoss  stress 
level  on  capacitor  Cx 7 is  higher  than  the  voltage,  removed  from 
divider/denominator , tnen  capacitor  Cj7  will  discharge  itself  on  the 

circuits:  capacitor  Cxa  is  resistor/resistances  Rai,  Rzo»  ^22  a 
tube  L4  to  the  voltage,  removed  from  di\ ider/denominator. 


Momentum/impulse/pulses  from  the  secondary  winding  of 
transformer  Trj  through  capacitor  approach  th'»  anode  of  the  lef* 

half  of  tube  L4,  wnicii  in  the  pulse 


separations  it  is  discharg^al 
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through  the  right  half  of  tube  L4  to  the  level  of  the  fixing  stress, 
reaoved  from  di vider/denominator.  the  stress  of  aaaaaaaaaaa; 
therefore  the  left  half  of  tube  L4  is  closed  and  capacitor  discharge 
Cjy  does  not  occur. 


During  the  supplying  of  positive  pulses  from  transformer  Trj, 
occurs  stepped  capacitor  discharge  C17  through  capacitor  Ci^,  This 
leads  to  a stepped  variation  in  the  grid  voltage  of  the  left  half  of 
tube  L5  (Fig,  141a)  and  after  the  admission  of  the  fifth  positive 
pulse  tube  triggers  itself,  in  consequence  of  which  it  appears 
blocking- process. 
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Fig.  141.  Diagr am/curv^?^  of  voltage,  which  elucidate  work  of 


divider/denoniinators. 
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In  thij  case,  again  occurs  the  charge  cf  capacitor  Cj  7 (see  Fig.  140) 
and  impulse  shaping  which  from  the  secondary  winding  of  transformer 
Tr^  is  supplied  to  the  following  divider/denominator.  The 
multiplicity  of  division  in  the  second  divider/denorainator  is 
establish/installed  by  pote nti emeter  825* 


Analogous  processes  takes  place  in  the  third 
divider/denominator,  with  by  that  only  difference,  that  storage 

equipment/device  is  included  in  the  cathode  circuit  of  the  right  half 
jf  tube-  Lj  blocking  oscillator.  This  tube  is  closed  by  the  voltage, 
removed  from  di vid cr/d e nominat or  P29»  1^3o»  ^3i»  Potentiometer  Rjo 
serves  tor  the  adjustment  of  the  multiplicity  of  the  frequency 
division  of  the  sogueuce  of  momontum/i<f  pulse/pulses. 


After  the  aimission  of  negative  pulses  from  the  secondary 
winding  of  trur of orm  n-  Tri,  capacitor  Cgg  gradually  charges  itself 
(Cas  « . Oocausr-  )f  mis  the  displacement  of  aaaa  (Fig.  14  It)  on 

the  centroi  electro  It-  of  the  right  half  or  tube  I.i,  deoreast-'S  and 
with  the  admission  cf  tae  fourtli  negative  pulse  the  tube  trigg'-rs 
itself,  appears  block  in  j-process.  As  a result  of  this,  occurs  th? 
capacitor  discharge  through  the  right  half  cf  tube  Li  and  the 

forma  tier  or  t.ie  mo  ot- n^-'m/impulse/pulse  which  is  supplied  to  r i.r. 
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following  di vider/denominator  (see  Fig-  134b). 


The  fourth  di vider/denominator  is  assembled  on  tube  L9  (6N1P)  by 
the  diagram  of  the  waiting  multivibrator  with  cathode  coupling,  with 
two  stable  positions.  Square  pulses  (aaaaaaa  Hz)  from  part  of  anode 
loads  (R3S,  843")  of  the  tubes  of  the  multivibrator  through  the 

integrating  circuits  R39,  C34,  C4S#  C^s  is  supplied  to  the  control 
electrodes  of  terminal  push-pull  tuned  amplifier  on  the  tubes  of  L|q, 
(6P3S) . The  input  voltage  of  terminal  amplifier  is  regulated  by 
the  doubled  potentiometer  848- 


From  output  transformer  Trs  the  current  with  voltage  220  v and 
frequency  of  50  Hz,  approaches  winding  synchronous  electric  motor 
(SD-60),  mechanically  cornected  by  a contactless  selsyn  Kg  (BS-4)  , 
that  work  in  transformer  luode/conditions  in  the  comparison  circuit  of 
rotational  speed.  With  light  load  the  rotational  speed  of  synchronous 
motor  is  d(  toLtnineJ  or:ly  by  frequency  of  the  feeding  voltages  but  the 
stability  of  the  veiocrity  of  its  rotation  - by  frequency  stabiliry. 


The  comparison  circnjit  of  velocities  intended  for  the 
comparrsoii  of  tin*  given  antt^mm  scan  rate  of  aaaaaaaaa  r/min  witli  the 
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Standard  rotational  speed  of  the  rotor  of  the  synchro-transf or iner 
(BS-4),  connected  mechanically  with  the  electric  motor  of  SD-60. 


This  diayram  consists  of  the  synchro-tra nsforraer,  the  rotational 
speed  of  which  is  standard  aaaaaaa  r/min) , the  phase  discriminator 
(phase  discriminator),  assembled  on  diodes  Di,  Dg  (Fig.  142),  and  the 
selsyn  transmitter  (bS-4),  connected  with  gear  drive  with  the  shaft 
of  a zimuth  antenna. 


The  three-phase  windings  of  synchro-transformer  are  connected 
with  the  appropriate  windings  of  selsyn  transmitter.  To  the 
single-phase  winding  of  selsyn  transmitter,  is  supplied  the  current 
with  voltage  45  v and  freguency  400  Hz  from  the  secondary  winding  of 

7 • 


transformer  Tr 
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Fig.  142.  Fundamental  ccmfarison  circuit  of  speeds. 

Key:  (1).  Selsyn  transmitter.  (2).  Synchro-transf ormer.  (3).  in.  (4). 

Hz.  (5) . Error  voltage. 
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The  action  of  this  dia'jrain  is  based  cn  the  property  of  selsyn  system 
which  lies  in  the  fact  that  voltaye  across  terminals  of  the 
single-phase  winding  of  synchro- transformer  changes  according  to  the 
cosinusoidal  law  of  dependence  on  displacement  angle  between  th« 
rotors  of  the  selsyns: 


where  the  aaaa  ace  the  maximum  voltage  cn  single-phase  the  windings 
of  synchro-transformer;  t)  - displacement  angle  between  the  rotois  of 

selsyns;  u is  an  angular  voltage  frequency  of  network  (f  = 400  Hz). 


As  the  coincid<^nce  of  the  rotors  of  selsyns,  is  accepted  such, 
by  which  the  load  voltage  of  the  single-phase  winding  of 
synch  ro-tratisforuieL  is  equal  to  zero. 


The  voltage  in  thr  single-phase  winding  of  synchro-tr ansf orai'T 
is  induce-d  only  with  tiie  mismatched  position  of  the  rotors  of 
selsyns.  The  value  of  this  voltage  is  determinecl  by  the  degree  of 

disagreen’ent/misiiiatcii , and  phase  - by  the  sign  of 
disagreeing  nt/mi  said  t ch. 

Siiniiar  pattern  io  obsfrvej  during  the  simultaneous  rotation  of 


DOC  = 77140017 


PAGE 


the  rctors  of  selsyns.  it  rotors  rotate  synchronously  and  in  concord, 

i«e,,  at  identxcal  speed  and  at  each  point  in  time  are  shifted 
between  tliemaelves  by  angle  of  90°,  then  the  voltage  in  the 
single~phase  winding  of  synchro-transformer  is  not  inducted,  i.e., 
error  voltage  is  equal  to  zero.  As  soon  as  is  disrupted  the  equality 
of  speeds,  is  disi uptod  the  coordination  of  the  position  of  rotors, 
the  as  a result  of  which  in  single-phase  winding  synchro-transformer 
appears  error  voltage  (f  = 400  Hz),  The  value  of  this  voltage  depends 
on  displacement  angle,  and  phase  on  togas,  which  selsyn  rotates 
faster.  In  this  case,  the  voltages  in  the  single-phase  windings  of 
selsyn  transmitter  and  sync hro-trans for raer  are  cophasal  or  antiphase. 


The  variable  of  voltage  mismatching  is  converted  into  the 
voltage  oi  the  direct  current  with  *he  aid  of  the  phase  discriminator 
in  which  as  reference  voltage  is  utilized  the  voltage,  which  feeds 
the  excitation  windiiig  ot  selsyn  transmitter,  Foi  this,  from  the 
single-phase  winding  of  synchro-transf ocmer,  the  error  voltage  is 
supplied  to  the  priin.iry  winding  of  transformer  Tr^  phase  detector, 
and  referencf  voita je  is  remove/taKen  from  the  secondary  windinj  of 
trdnsfortr»r  TL'7,  conn'-cteQ  to  the  midpeint  of  the  secondary  winding 
of  transformer  Tr*. 


DOC  = 77140017 


PAGE 


Pig.  143.  The  diagr am/curves  of  voltages  which  elucidate  work  of  the 

comparison  circuit  of  the  speeds:  I - the  mode/conditions  of  the 
rotation  of  selsyns  nonsynchronous ; II  - synchronous,  but  mismatched 
III  - synchronous  and  matched;  a and  b are  voltage  on  the  secondary 

winding  of  transformer  Tr*;  c - the  reference  voltage  of  phase 
discriminator;  d and  e - the  resulting  voltages  on  diodes  Dj  and  D? 
respectively;  f are  stress  on  the  loads  of  diodes;  g - the  resulting 
output  potential  of  phase  discriminator. 
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Thus  the  voltage  of  the  error  signal  on  diodes  Dj  and  Dg  is 
supplied  to  antiphase,  but  supporting/reference  - in  phase. 
Consequently,  on  one  dicde  the  resulting  voltage  is  equal  to  sum,  and 
on  the  second  - difference  in  the  applied  voltages. 


From  the  torque/moment  of  launching/starting  and  to  the 
torque/moment  of  the  function  of  the  diagram  of  the  automatic 
velocity  control  of  the  rotation  of  servomotor  occurs  the  lack  or 
synchronation  and  the  mismatch  of  the  rotation  of  selsyn  transmitter 
and  synchro-transf ormer,  since  dO  = Udt  ({}  ~ a difference  in  the 
rotational  speed  of  the  rotors  of  selsyns) . 


As  a result  of  thii.  in  single-phase  winding  synchro-transformer 
are  inducted  the  La  Ian ce- modulated  fluctuations.  These  fluctuations 

through  the  transf orner  Tr^  are  supplied  to  diodes  Dj  and  D?  in 
antiphase  (Fig.  ludi,  b) . The  diodes  Di  and  Dz,  affects  the  resulting 
voltage  (Fig.  143u,  c)  . After  detection  are  created  the  voltag*-  (Fig. 

143f)  on  the  load  t esi  stor/res ista nces  of  diodes  and  resulting 
voltage  of  mismatching  (Fig.  Ihfg),  The  amplitude  of  output  voltage 
depends  on  the  paraniet  ?ts  of  output  filters.  With 

approach/dppiox  ima  t ion  to  the  moment  of  syncn  roni  ration  the  frefiuencv 
of  the  Lalance-iiioduiat  ^d  oscillations  decreases,  and  the  ainplitud‘3 
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At  the  torqufi/raonient  of  the  synchronization  ol  oscillation  in 
the  single-phase  winding  of  synchro- transformer,  they  become 
unmodulated,  amplitude  and  their  phase  respectively  depend  on  tiie 
value  of  angle  and  sicjn  of  disayreemont/mismatch  (Fig,  143,  II).  To 
diodes  Dj  (see  Fij.  142)  and  Dj  it  affects  the  total  and  diff«iential 
voltage;  therefore  as  a result  of  detection  on  the  load  of  phase- 
discriminator  R31,  ^33,  is  created  the  direct-current  voltage  of  the 
error  signal  whose  .md  polarity  are  determined  by  anvjle  and  the 
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si9n  of  disagcpt-raent/ni ismatch,  error  voltage  from  the  load  of  phase 
discr ifflinator  is  supplied  to  the  control  winding  of  magnetic 
amplifier. 


During  the  synchronous  and  matched  rotation  of  the  rotors  of 
selsyns  in  the  single- phase  winding  of  synchro-transformer,  the  error 
voltage  is  absent,  on  diodes  Di  and  03,  operates  the  only  reference 
voltage;  therefore  output  potential  of  phase  discriminator  equal  to 

zero. 


For  a visual  t=>st  of  the  rotation  of  supperting/refer ence  selsyri 
H2,  serves  the  tube  LN^,  which  flashes  during  the  closing/shorting  of 
the  Contact  group  of  KJt  as  the  cam/catch/ jaw , establishei/installed 
cn  the  shart  of  selsyn. 


For  the  prehc?atir.g  or  the  lubrication  of  * he  reducer  of  t hp 
electri*^  motor  of  SU-60  at  temperature  belcw  -25°C  by  tumbler  Vj  is 
included  the  teed  to  heating  element  N3|,  in  this  case  lighta  up  the 


warning  lamp  LN 


1* 


1. 
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schematic  diagram  cf  electric  drive.  Figure  144  shows  the  only 
schematic  diagrams  of  the  block  and  nodes,  which  directly  participate 
in  the  antihuntinj  circuit  of  the  rotational  speed  of  azimuth  antenna 
and  necessary  for  understanding  the  physical  processes,  which  proceed 
in  stabilization  system  during  different  roode/ccnditions. 

Current  with  voltage  208  v and  frequency  400  Hz  through  the 

automatic  machine  of  protection  AVj  control  board  and  the  switch  V, 
"launching/starting  - work"  the  drive  of  antenna  is  supplied  to  the 
synchronous  squirrel-cage  motor  Mi  the  unit  of  the  fundamental 

machines.  In  the  position  of  switch  Vj,  "launching/starting"  or 
”wori?'*  of  the  excitation  winding  of  engine  respectively  are 
connected  by  star  or  triangle. 

Engine  M,  is  connected  by  axis  with  direct-current  generator  H?, 
From  the  terminals  ot  the  oscillator  through  the  ammeter  I Pi  and  ^ he 
automatic  machine  of  protection  AVj,  the  voltage  approaches  the 
grippers  of  the  anchoi  chain  ot  performing  motor  H3.  As  servomotor  is 
utilizea  the  electric  motoi  ot  uirect  current  are  compounded,  with 
series-wound  winding,  the  type  of  P-24M  (by  diagram  accepted  as 
independent-  constant  excitation),  Tne  characteristic  of  motor 


approximately  is  described  by  equation 
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Where  n - the  rotationaJ  speed  of  engine;  U - the  line  voltage;  I - 
the  current  of  the  of  armature  of  circuit;  H - the  armature 
resistance,  brush  contact  and  supplementary  external 
resistor/resistances  in  anchor  chain;  C is  design  constant  of  engine; 
f - magnetic  rlux  of  one  pole. 


From  this  equation  it  is  evident  that  a change  in  the  speed  of 
servomotor  can  be  conducted  by  a change  in  the  feeding  stress, 
current  of  anchor  chain,  resistor/rosistance  and  magnetic  flux.  Xn 
the  stabilized  drive  the  velocity  control  of  rotation  it  is  conducted 
by  a change  in  the  feeding  stress,  however,  since  in  servomotor  there 

is  series-wound  winding,  go  a change  in  the  stress  will  produce 
change  in  the  current  of  anchor  chain  and  magnetic  flux. 


For  maintaining  tne  constancy  of  the  rotational  speed  of 
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Pig.  144.  Schematic  diagram  of  the  drive  cf  rotatiin  azimuth  antenna. 

Key:  (1).  Launching/starting.  (2).  Work.  (3).  V.  (4).  mA.  (5). 

Manual.  (6).  Automatic.  (7),  ’'network'*.  (8).  Remote  IP4  tachometer. 

(9).  Manual  control.  (10),  Automatic  control.  (11).  Hz.  (12). 
Earth/ground.  (1J).  Alternating  (14).  Voltage.  (15).  signal.  (16). 

error.  (17),  Selsyn.  (18).  Alternating  current.  (19).  Unit  of  the 
fundamental  machines.  (20).  Antenna  n = 100  r/min,  (21).  Unit 
performing.  (22).  Magnetic  sensor.  (23).  Selsyn  transmitter,  (24). 
Engine.  (25)  , Stimulator  of  standard  speed. 
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Page  184. 


Kig.  145.  CUL'VH  of  in.iqriotic  {'f-r meaLii  lity  of  Permalloy. 


Key:  (1)-  operating  region 
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This  is  achieved  by  the  self-adjustment  of  coil  current  of  the 
excitation  of  oscillator  (OVG)  with  the  aid  of  the  magnetic  amplifier 
of  the  MHi,  through  the  winding  of  alternating  current  of  which  is 
supplied  the  voltage  on  rectifier  D3  the  feeding  OVG. 


Magnetic  amplifier  MUi  has  two  windings  of  direct  current  - 
magnetic  biasing  ii,  the  manager  III  and  two  windings  of  alternating 
current  I,  1 connected  in  the  circuit  of  rectifier  Dj  so  that  erof, 
induce  in  the  windings  of  direct  current,  are  compensated  for. 


Field  windinj  is  utilized  for  fixation  of  the  position  of 
operating  point  on  the  characteristic  cf  the  curved  nagnatic 
permeability  of  coi^^  M = f (i)  and  manual  control.  3y  a change  in  the 
current  ot  control  winding  III  is  conducted  the  regulating  of  the 

value  cf  common/ge nora i/total  inductance  and  common/qenera 1/total 
winding  impedance  i , 1 to  alternating  current  in  the  mode/conditions 
of  automatic  control. 


It  is  known  tnat  not.ween  magnetic  intensity  H and  the  valuo  of 
current  i,  which  -akes  place  on  conductor,  there  is 

relationship/ratio  ii  = ki  (k  is  a proportionality  factor).  Thrr^^fore 
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the  dependence  of  maynetic  per laeability  p core  from  the  Permalloy, 
placed  inside  the  coil  over  which  llow/lasts  direct  current,  from  the 
value  of  the  latter,  will  be  the  same  as  its  dependence  from  H (Fig. 
145)  . 


During  a change  of  the  direct  coil  current  of  magnetic  biasing 
or  in  control  winding  changes  magnetic  permeability  and, 
consegucntly,  also  inductive  reactance  X of  windings  I,  I which  is 
egual 


where  L - the  inductance  of  the  winding  of  alternating  current  with 
core . 


In  turn. 


where  Lq  is  inductvinc^  of  the  winding  of  alternating  current  without 
core. 


The  operatit.i  point  of  t ne  characteristic  of  magnetic:  amplifif-r 
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is  selectpd  on  the  falling/incident,  section  of  dependence  p = f (i)  ; 
therefore  witn  an  increase  in  the  current,  which  takes  place  through 
the  winding,  magnetic  permeability  of  its  core  falls,  and  during  a 
reduction  in  cuirent,  it  grow/rises. 


With  simultaneous  participation  in  the  operation  of  both 
windings  of  direct  current  (magnetic  biasing  II  and  of  the  manager 
III)  is  created  the  resulting  magnetic  field.  If  the  magnetic  flux  of 
control  winding  III  coincides  in  the  direction  with  tha  magnetic  flux 
of  field  winding  II,  then  decreases  the  inductive  reactance  of 
windinji.  I,  I,  and  voltage  fed  to  the  rectifier  D3,  the  current 
through  t!ie  OVG,  voita  je  on  oscillator  PN-45  and  the  rotational  speed 
of  servomotor  i r.ci  aas*.-*.  If  the  magnetic  flux  of  control  winding  III 
is  contrary  magnetic  flux  of  the  winding  of  magnetic  biasing  II,  then 
the  inductive  reactance  of  windings  I,  I increases,  and  the  voltage, 
applied  to  rectifier  Tj,  the  current  through  the  OVG,  voltage  on 
oscillator  PN-45  and  th-''  speed  of  the  rotation  of  servomotor 
decrease. 


For  ur.d 
element and 
forms  ot  tl.e 


rstanuiiij  tlie  destination  of  the  separate  network 
ulidsiMl  processes  in  it,  lot  us  examine  tlie  differ  fait 
opera  tin.)  modes  ot  drive. 
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Starting/launchin<g  mode/conditions  and  manual  control.  The 
fundamental  destination  of  this  mode/conditions  is  the  provision  for 
self-excitation  of  oscillator  and  the  sitocth  start  of  drive  (without 
considerable  electrical  and  mechanical  overloadings).  This  is  reached 
by  the  determined  sequence  of  the  fulfillment  of  operations  and 
commutations  of  diagram. 


Page  185, 


The  condition  oi  smooth  start  is  the  change  in  the  field  current 
of  oscillator  the  proportional  to  its  rotational  speed,  i.e,,  the 
self-excitation  of  oscillator,  which  is  achieved  by  the  creation  of 
positive  feedback  between  the  circuit  of  armature  and  its  independent 
excitation  winding  (OVG)  by  means  of  the  connection  of  the  field 
winding  11  of  magnetic  amplifier  of  MUj  to  the  circuit  of  the 
armature  of  generator. 


During  -^he  la  unciiing/starting  of  drive,  the  switch  i is 
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establish/installed  in  the  position  "star",  by  which  the  winding  of 
synchronous  motor  Mj  is  connected  by  star,  the  coil  of  relay  R i is 
de-energized  and  the  contacts  of  relay  are  located  in  the  position, 
indicated  in  Fig,  144,  Through  locked  contacts  2,  7;  4,  9 relay  P,, 

the  field  winding  II  of  magnetic  amplifier  of  KUj  is  connected  up  to 
the  grippers  of  the  armature  of  generator. 


Induction  motor  begins  to  rotate,  without  experience/test ing 
special  load,  since  field  current  is  very  small»  and  gradually 
increases  rotational  speed. 


With  an  increase  of  the  rotational  speed  of  the  armature  of 
generator#  is  raised  the  voltage  on  the  oscillator  of  PN-45,  thanks 
to  which  increases  coil  current  of  magnetic  biasing  II,  decreases  the 
inductive  reactance  or  windings  I,  I ccnnected  in  the  circuit  of 
rectifier  Dj,  and  thereiore  increases  coil  current  of  the  excitation 
of  oscillator.  An  increase  in  the  coil  current  of  excitation  produces 
boosting  on  oscillator  etc,,  i,e,,  occurs  the  usual  process  of  the 
self-excitation  of  direct-current  generator.  The  rate  of  thf^  process 

of  the  excitation  of  oscillator  is  reguiateu  by  variable  resistance 
R,,  connected  in  the  circuit  of  field  winding  II.  When  the  [ ower  of 
oscillator  is  sufrici«-nt  tor  the  overcoming  of  the  moment  of 


DOC  = 77150017 


PAGE 


frictional  forces,  sorvcmotor  begins  slowly  to  gain  speed. 


When  the  rate  of  servomotor  Mj  increases  to  the  nominal  for  this 
■ode/conditions  (1  100-  1300  r/min),  switch  Vj  sets  in  position  ••work”. 
In  this  case,  the  rate  of  induction  motor  increases,  the  winding  of 
relay  Rj  through  the  rectifier  Dj  is  connected  up  to  the  first  and 
second  phases,  relay  wear/operates  and  through  contacts  5,  10  and  1, 

6 it  connects  up  the  fi*^ld  winding  II  of  magnetic  amplifier  to 
regulated  rectifier  Dj. 


Resistor/resistance  R^,  included  in  the  circuit  of  rectifier 

during  the  sotting  up  of  the  switch  of  mode/conditions  Vg  in  position 
’•manual”,  makes  it  possible  to  establish/instal  1 operating  point  on 

the  characteristic  of  the  magnetization  of  the  core  of  MUj  and.  if 
necessary  to  realize  smooth  manual  voltage  regulation  on  oscillator 
and  rotational  speed  of  servomotor  in  limits  of  15o/o  from  datum 
speed . 


The  knob/sticK  o;  resistor/resista nee  R^  and  switch  V2  are 
derived  on  the  f ront/leading  panel  of  control  panel  of  the  rotation 
of  antenna. 


/ 

I 

i 

f 

i 
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Hode/conditions  of  automatic  control.  The  tr anslati on /con version 
of  drive  in  the  mode/conditions  of  automatic  control  is  realized  by  a 
setting  up  of  switch  Vj  at  position  ''automatic".  In  this  case,  the 
field  winding  II  of  magnetic  amplifier  nUts  remains  that  which  was 
connected  to  regulated  rectifier  D2,  but  the  current  control  of 
magnetic  biasing  is  conducted  by  resistor/resistance  S7.  Furthermore, 
is  prepared  for  work  the  diagram  automatically  cf  the  connection  of 

control  winding  III  of  magnetic  amplifier  of  !^o  1 to  the  output/yield 
of  the  phase  discrimina'’or  of  the  comparison  circuit  of  speeds. 


The  last/ldttoi  diugiara  consists  of  relay  Pg,  the  r,  polai  relay 
B4,  starting  rheostat  Pi,,  serving  tor  the  limitation  of  the 

current  or.  control  wuiling  III  during  its  incorporation,  variable 

resistance  Rn,  whicli  controls  wQ  of  the  incorporation  of  relay  R?.// 
during  the  setting  u[)  of  switch.  V?  into  position  the  "automatic" 
winding  of  relay  Sg  and  R3  the  arc  connected  to  the  minus  circuit  of 
oscillator  Mj. 


Page  186 
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Before  the  function  of  the  (iiagram  throuyh  contacts  2,  7,  relay 
B3  to  phase  discriminar  c;;  is  connected  resistor/resistance  Rio  5 
therefore  with  the  presence  of  the  disa greement/misaatch  of  selsyns 
instrument  IP3  shows  current  within  limits  frcm  -10  to  +10  mA. 


If  the  rotational  speed  of  selsyn  transmitter  is  below  or  higher 
than  the  rotational  speed  or  synchro-transformer,  then  on  the 
output/yield  of  phase  discriminator  voltage  changes  with  difference 
frequency  and  the  r if leinan/gunner  of  the  instrument  of  I?3  oscillates 
with  the  difference  freguency  of  aaaaaaaaaa  within  limits  from  -10  to 
♦ 10  mA. 


At  tho  rotational  speed  of  selsyns,  close  to  synchronous,  *ho 

oscill-ticn  frequency  of  arrow/pointor  decreases  and  with  the 
aaaaaaaaa  or  neat  ot  pointer  they  will  be  discontinued.  At 
synchronous  sp^'od,  uut  with  the  presence  of  errcr  angle  ot  selsyns, 
the  needle  indicates  the  constant  value  determined  ty  degree  a i.d  the 
sign  ct  the  niisniatchin  j of  selsyns. 
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At  sufficient  the  stress  levels  on  the  output/yield  of  phase 
discriminator  the  armature  polarized  relay  R4  is  force  against  left 
contact,  closing  the  circuit  of  the  power  supply  of  relay  Rg. 


Relay  P2  wear/operates,  is  self-blocking  by  contacts  1,  6 a by 
contacts  5,  10  it  closes  feed  circuit  relays  Rj«  Simultaneously 
breaking  contact  4,  9 relay  R2  disconnect  warning  lamp  LN,  "manual*', 
and  closing  contacts  5,  by  10  relays  P3  switch  on  warning  Lamp  the 
LNs  "Automatic"  whicli  indicates  about  the  start  of  the 
•ode/concl itions  of  automatic  control. 


Variable  resistance  j the  "setting  up  of  the  torgue/momont  of 
the  switching  on  uf  a u*- cm  at  ion",  connected  in  series  with  *-h»  coil  of 
relay  Kg,  is  intended  for  the  selection  of  the  voltage  of  the 
switching  on  of  relay  at  the  definite  rotational  speed  of  the 
armature  of  servomotor. 


The  optimum  h y posy nchronous  switching  on  is  achieved  by  the 
consecutive  functir.,,  of  relay  R4,  lig  and  Rj, 
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The  polar  relay  R4,  controlled  by  the  voltage  of  the  error 
signal  from  the  output/yield  of  phase  discriminator,  is  regulated  so 
that  its  function  occurs  under  current  strength  to  10  mA,  i.e. , at 
small  displacement  angles,  which  contributes  to  the  smooth  entry  of 
servomotor  into  the  mode/conditions  of  automatic  regulation.  The 
function  of  this  relay  provides  the  favorable  switching  on  of  control 
winding  III  on  the  syuchro-angle. 


The  feed  of  the  winding  of  relay  P4  is  realized  on  the  circuit; 
phase  discriminator  - instrument  IP3  is  the  second  board  of  switch  V4 
in  position  "launch ing/startiny'*  - the  winding  of  relay  B4  is 

breaking  contact  U,  9 relay  R3, 


The  winding  or  relay  Pg  is  supplied  from  the  oscillator  of  PN-U5 
on  the  following  circuits:  oscillator  PN-US  is  the  third  board  ot 

switch  V4  in  positioii  "launching/starting"  - contacts  2,  or  3 [iolat 
relays  K,  are  resistoi/rc sistance  Rj,  - the  winding  of  relay  is 

contacts  2,  4 switclics  Vj  - oscillator  PN-45. 
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Durins)  tae  function  of  relay  83,  breakin«j  contact  2,  7 and  4,  9 
disconnect  the  winding  of  polar  relay  84  and  resistor/resistanc'^  ?io 
from  phase  discriminator,  but  circuit  closing  contacts  1,  6 switch  on 
the  control  winding  of  the  magnetic  amplifier  of  the  MUj  through 
starting  resistance  P.12  - Pi  a switch  V4. 


During  the  rotation  of  this  switch  from  position 
"launching/starting"  to  position  "work”  are  disconnected 
consecutively  rosis tor/resista nces  Ria  - Pia  without  the  breaking  of 
curre  nt. 


In  ord-'i  to  avoid  high  voltages  on  ccntrol  (overcontrol)  is 
recommended  after  the  ignition  of  the  tube  of  LNg  "automatic"  the 
derive/concluding  of  L'osistor/resistances  Rja  - Rij  with  the  lazy 
turnaround  of  tlie  handle  of  switch  V4. 

T)ie  mode/condi  tio  ns  of  automatic  control  begins  from  t!;u 
torque/moment  of  the  switching  on  of  ccntrol  winding  III, 
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Pay'  1b7. 


As  the  visual  'Usplay  of  the  accuracy  of  maintaining  the 
constancy  of  the  antenna  scan  rate  serves  the  stability  of  the 

position  ot  the  ar r ow/pointer  of  the  instrument  of  IP3.  In  this  case, 
it  is  necessary  to  keep  in  mind  that  the  rifleman/gunner  must  not 
compulsorily  be  found  on  zero.  The  zero  position  ot  arrow/po inter  is 
a special  case  and  testifies  to  the  absence  of  displacsment  angle 
between  the  selsyn  transmitter  and  the  sy ncnro-transf ormer . 


Construction  of  the  cabinet  of  roll  control  of  azimuth  antenna 
(cabinet  of  (JVA),  In  this  cabinet  placed  the  unit  of  rectifiers 

for  the  ieed  of  the  stimulator  of  standard  rate,  the  unit  of  tho 
stimulator  of  standaid  rate  (unit  of  crystal  oscillator),  control 
board. 


Structurally  the  unit  ot  rectifiers  is  carried  out  detachable 
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On  its  f ront/l^ading  panel  are  arranged: 


voltmeter  with  switch  to  tour  positions; 


the  switch  of  the  feed  of  the  power  transformers  of  rectifiers; 


safety  device/fus=s  witu  signal  neon  tubes  Ptj  (see  Fig.  144)  to  1 a 
in  circuit  (208  in  400  Hz)  feed  rectifiers  Prg  to  0.25  a in  the 
circuit  (208  in,  400  Hz)  ot  the  feed  of  transformer  Trj  illumination 
and  signaling;  PI3  to  0.25  a into  circuit  +300  in; 


the  axis  of  potentiometer  the  adjustment  of  voltaqo  +300  in 


the  switch  ot  the  dial  ligh*  of  the  scales  of  voltmotei. 


Ti»e  unit  of  stimulator  standard  speed  is  also  carried  out 
detachabUi.  On  its  tront/leading  panel  is  derived  the  axes  of 
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potentiometers  E20,  adjustment  the  coefficient  of  the 

division  of  divider/3e nominators  and  the  axis  of  the  paired 
potentiometer  R*  for  the  amplitude  control  of  output  voltage.  Besides 
these  organ/controls  of  adjustment#  on  front/leading  panel  are  placed 
the  tubes,  sigaalling  about  the  rotation  of  the  armature  of  the 
electric  motor  of  SD-hO  and  about  the  switching  on  of  the  preheating 
of  the  electric  motor  before  launching/starting  with  teraperatre  below 

- 250c. 


The  control  hoard  is  the  tight  part  of  the  cabinet  of  UVA, 


On  its  front  panel  are  concentrated  al.l  the  opjrational  controls 
and  ccntrol; 


tft.let  achoraet  e r ip^  for  the  measure mt^nt  of  the  rotational  speed 
cf  servomotor; 


the  indicator  IP3,  which  controls  the  stability  of  the  an«->Mina 


scan  tate; 
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ammeter  IPj  volt'.ueter  IPg,  that  measure  the  current  strength  and 
the  voltage  of  the  servcmotor  of  P-42M; 


automatic  machine  AVi  ’'network”; 


switch  starter  the  "drive  of  antenna”  on  three  positions; 


the  knob/stick  of  variable  resistance  R*  for  the  manual  velocity 
control  of  the  rotation  of  antenna; 


selector  knob  starting  rheostat  R,2  - Rja  automatic  control; 


the  switch  of  the  iiiofl<-‘/conditions  of  c';(:rol  '•  "m^inual  is 
automatic,”  and  the  corresponding  warning  lamps  ci  LN,  and  LN^; 


safety  d(>v  ice/ fuses  with  signal  nron  tubes  Prj  to  5 a in  ri't 
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circuit  (208  V,  400  Hz)  of  the  feed  of  power  transformers  rectifiers, 
Pv 2 to  5 a in  the  circuit  (5.8  c)  of  the  feed  of  the  dial  lights  and 
signaling. 


In  the  lower  part  of  the  panel  of  control  tehind  small  doors  are 
placed  the  nonoperationa 1 ccntrols  and  control; 


the  automatic  machine  cf  protection  Av^  the  anchor  chain  of  the 
oscillator  of  PN-45;  milliauimeter  IP5  in  the  energizing  circuit  of 
the  oscillator  of  PM-45; 


mi lliaramet er  IP^  in  the  circuit  of  the  field  winding  FI  of 
magnetic  amplifier; 


ammetor  IP7  in  the  energizing  circuit  of  actuating  motor; 


the  axis  of  variaol^  resistance  Fi<,  for  the  setting  up  of  current 
strength  thu  constant  magnet  ic  biasing  cf  magnetic  amplifier  during 
launchiii'j/ £ td rt  in  j (S'^tting  up  of  the  duration  cf 
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launching/starting)  ; 


the  axis  of  th.?  a Iternating/variable  resistance  R7  for  the 
setting  up  of  the  current  strength  of  constant  magnetizing  during 
automatic  control; 


the  axis  of  variable  i.esistance  R|i  for  the  setting  up  of  fh« 
tocque/uioinon t of  the  ;;-<itching  on  of  automatic  control; 


monitoring  jacks  G,  and  Gj  magnetic  sensor  arc  thirty-degree 
markets  and  the  sockets  Gj  and  to  which  is  fed  current  with 
voltage  220  v and  freguency  50  iiz  rtom  crystal  oscillator.  These 
sockets  are  utilized  with  oscillographic  checking  and  the  regulation 
cf  the  optimum  aiitenaa  scan  rate. 
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Fig.  146.  Unit  is  the  diagram  of  the  electric  pcwer  supply  of  radio 
beacon. 

Key;  (1).  Diesel  generator.  (2).  Converter.  (3).  V.  (3a).  Hz.  (4). 
Light  protection.  (5).  Cable.  (6).  Illumination  of  body.  (7).  Cabinet 
cf  roll  control  of  azimuth  antenna.  (8) . Cabinet  of  the  radio  station 
of  coramunication/connection,  (9).  Panel  of  cable  inlets.  (10). 

Cabinet  of  feed.  (11).  fireplace-tan.  (12).  AKK  OSVE5.  (13).  Local 
blowout.  (14).  Central  blo.'cut  of  front/leading  wall.  (15).  Local 
blowout.  (16).  Central  blowout  of  rear  wall.  (17).  Supplementary 
blowout  of  rear  wall.  (18).  Front/leadi ng  wall  cf  body.  (19).  the 
rear  wall  of  body.  (20).  [illegible]  (21)  Air  blowing.  (22). 

Cabinets. 


DOC  = 77150017 


PAGE 


Chapter  VIII 


ELECTRIC  POWER  SUPPLY. 


The  electric  power  supply  of  radio  beacon  is  realized  from  the 
mobile  electric  generator  of  PES-6  (Fiq.  146)  mo5nost6h  30  kw  by  a 
three-phase  current,  with  voltage  208  v and  the  frequency  400  Hz, 
mounted  on  biaxial  trailer,  power  plant  works  both  in  the 
self-cont ained  mode/condi tions  and  from  the  usual  network  of 
three-phase  cur  rent  38  0/220  in,  50  Hz.  With  feed  from  mains  38  0/220 
in,  50  Hz  IS  utilized  converter  VPL-30,  in  tnis  case  the  power  ir.)*ut 
it  is  approxiiuat^i  y 55  kW.  In  self-contained  mode/conditions  ;tr'>  used 
two  diestl-el<-ctric,  a j j roga  te/unit  s of  AZ-30,  that  work  in  turn. 


Convortt'L  VPL- ^0  is  the  automatically  adjustable  machine 
converter,  which  consists  of; 


asyncnronous  l«.?ct  ric  motor  with  short-circuited  rotor  P = 37 


kW,  U = Je 0/220  in,  I - 80/140  a,  t 


5 0 Hz)  ; 
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the  alternator/  ir.ade  on  one  shaft  with  electric  motor 
housing  {P  = 10  kW,  U = 208  in,  I = 104  a,  f = 390  Hz,  n = 

r/«in)  ; 


driver  with  the  carbon  regulator  cf  voltage; 


in  common 
2 32  0 


control  board 
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Fig.  147.  Cabinet 
equipaent/dGvice; 
radio  beacon;  3 - 


of  the  feed  of  the  radio  beacon:  1 - charge 
2 - the  panel  of  the  switching  on  of  the  feed  of 
the  panel  of  the  start  of  the  fans  of  blowout. 
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Diesel  [oscillator  AZ-30  includes: 


Diesel  enyine  4AZ-M204G  (P  - 60  h.p,,  n = 1500  r/min) ; 


alternator  GSK-30  (P  = 30  kw,  IJ  = 208  in,  I = 104  a,  cos  ■i’  = 
0.8,  f = 4 00  Hz,  n = 1 5 00  r/min); 


driver  with  the  antihuntiny  circuit  of  voltaqe  and  frequency; 


control  board. 


All  aqqr eqate/unit s through  the  automatic  machines  of  protection 
can  bo  coanoctod  to  one  of  the  two  cables,  which  connect  pow=»r  plant 
PES-6  with  apparatus  cabin. 


The  diagrain  of  t!o-  connection  of  the  agg  regate/unIts  of  pow^^r 
plant  to  apparatus  cabin  provides  transition  from  one  aggr cga' e/uni t 
tc  another,  without  interrupting  work  of  radio  beacon,  '^he  value  of 
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the  power  input  of  apparatus  cabin  depends  on  the  mode  of  work  of 
radio  beacon,  conditions  of  work  and  value  of  increment  load. 


during  the  nominal  operating  mode  of  equipment,  presence  of  the 

wind  protection  of  azimuth  antenna,  disconnection  of  part  of  the 
increment  load,  which  does  not  affect  the  work  of  radio  beacon,  the 

power  input  of  the  network  of  three-phase  current  208  in,  400  Hz  is 
approximatf^ly  23  kVA  (16.7  K.W  with  factor  of  power  0.725), 


The  maximum  power  input  of  approximately  27  kVA  (21  kW)  under 
the  following  conditions:  azimuth  antenna  rotates  at  wind  velocity  10 
ms  without  wind  protection,  ate  included  all  fans  of  body,  charges 

itself  one  of  the  storage  batteries  by  current  10  a and  entire 
equipment  for  radio  teacon  works  with  full  load.  The  current  of  the 
most  loaded  phase  at  tne  maximum  power  input  does  not  exceed  7B  a. 


Electric  power  sui)ply  or.  tiiple-ccre  cable  will  be 
feed/conducted  to  t;ie  im:io1  of  tht  cable  coiiclusion/deriva  tions  of 
apparatus  cabin  tad  further  on  indoor  wirinq  to  the  cabinet  of  rho 
feed  from  wiiich  it  i...  i istr  ibuted  to  all  cabinets  (struts)  of  beacon. 


DOC  = 77150017 


PAGE 


diagram  of  feed  has  some  special  feature/peculiarities,  caused 
by  the  requirements  for  technical  specifications. 


1.  In  all  cabinets  and  panels  on  output  blocks,  is  accepted  the 
followinq  order  the  destination  of  the  terminals; 


terminal  1 - the  earth/ground; 


terminals  2,  3,  4 are  a respectively  of  the  first,  second  and 
third  phase  of  three-phase  current  with  voltage  20d  v and  frequency 
400  Hz; 


terminal  20  or  th-^  last/lattor  terminal  of  tiie  block  of  cabinet 
is  voltage  27  m the  direct  current  of  control  circuits. 


2.  All  relay  and  the  con'*-actor,  used  in  radio  beacon,  direct 

supplied  •■it.'ier  ficm  rectifiers  or  from  s*-orage  battery. 


current 


ait 
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3.  Power  circuits  are  shielded  by  adjustinq  automatic  machines 
and  partially  by  safety  device/fuses.  Automatic  machines  have  thermal 
and  electromagnetic  protection,  voltage  will  be  feed/conducted  to  the 
upper  terminals  of  automat,  and  it  is  remove/taken  from  lower. 

Besides  the  main  protection  in  the  cabinet  of  feed,  each  cabinet  has 
its  protection  and  a switch,  in  alternating  current  circuits  with 
voltage  208  v and  frequency  400  Hz  in  parallel  to  safety  device/fuses 
are  connected  the  signal  neon  tubes  which  are  tired  with  blowing.  In 
direct-current  circuits,  this  signaling  is  absent. 


4.  Signaling  about  damages  is  sonic  and  visual  (firing  of  tho 
tubes  ot  red  color).  Tubes  with  green  and  milky  light  filters 
indicate  the  ncrinal  operation  of  one  •node  or  the  other. 


5,  The  il lurai n It  ion  of  measuring  instruments  is  self-contained. 
Each  cabinet,  nas  its  transfcroier  of  illumination  208/6,  3 in. 


6.  Th»->  diagram  oi  teod  trcra  storage  batteries  - single-wir>=>,  is 
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grounded  minus. 


7.  All  selenium  rectifiers  are  blown  off/out. 


8,  All  tne  metallic  parts  of  the  apparatus  cabinet  are  grounded 
by  parallel  wires  to  the  main  grounding  busbar  which  is 
der ive/coucluded  outside  for  the  connection  of  the  grounding  duct. 


The  main  grounding  busbar  of  radio  beacon  - copper  band  13.5  x 
1,68  miu  in  size/diraension  is  laid  on  sex/floor  and  walls  within  auto. 

All  network  el'^ments  of  ground  - units,  cabinets,  the  metallic  parts 
of  the  auto  and  chassis/landing  gear  - connect  themselves  to  r.ne  main 
busbar  by  parallel  wires.  For  the  connection  of  wires  in  the 
framework/bodies  of  cabinets,  are  bolts. 


Radio  beacon  is  grounded  by  two  metallic  colas,  clogged  into  the 
earth/ground.  The  Ccl^s  are  connected  by  copper  patch  cords  witii  two 

terminals,  derived  outside  to  chassis/landing  gear  of  auto.  Terminals 
are  connected  with  chioter  with  the  grounding  busbar  and  are  closed 
by  screw  cover  for  a i)rotoction  from  dirt,  the  colas  of  grounding  are 
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placed  in  cabinet  with  entrenching  tool. 


9.  Tne  mounting  of  the  diagram  of  power  electric  power  supply  is 
Bade  by  the  wire  of  the  brand  of  BPVL.  Hires  outside  apparatus  cabin 
are  includ-d  into  durite  tubes. 


End  section. 
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SUBJECT  CODE  214D 


Pages  190-217. 


Cabinet  of  feed. 


The  diagram  of  the  cabinet  of  feed  {Fig.  1U7)  allows; 


to  distribute  electric  power  supply  by  the  users  of  energy; 
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to  shield  tha  instrumentation  of  radio  beacon  and  external  mains 
during  overloadings  and  short  circuits; 


to  charge  the  battery  rooms  of  the.  batteries  of  auto, 
illumination  and  radio  station; 


to  monitor  voltage  and  current  frequency  of  external 
voltage  and  the  current  strength  of  the  charge  of  storage 


mains,  the 
batteries; 


to  signal  about  the  disturbance/breaAdov ns  in  mains  208  in,  400 
Hz,  breakdown  of  any  of  the  blowers,  cooling  equipment,  and  about  the 
malfunction  of  rectifier  27  in  control  circuits; 


to  automatically  convert  power  supply  of  lighting 
the  storage  battery  in  the  absence  of  the  line  voltaga 


circuits  from 
of  alternating 


current; 
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to  signal  and  to  accept  conditional  sound  signals. 


Functional  diagram  (Fig.  148)  . The  feed  of  the  cabinets  of  the 
fundamental  electronic  equipment  is  realized  through  a series  of  the 
series-connected  automatic  machines  Av»,  AV7,  AVjj  and  automatic 
machines  or  switches,  which  are  located  in  these  cabinets. 
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Pxg#  148-  Fui.’ctional  diagram  of  the  cabinet  of  feed. 

Key:  (1).  f illegible]  (2)  Emergency  lighting-  (3).  [illegible]  (4), 
Illumination  of  body.  (5).  Pectifier  of  the  circuits  of  control.  (6). 
Illumination  of  the  scales-  (7),  Cabinet.  (8).  Diagram  light 
signaling  and  phase  indicator.  (9).  Switching  circuit  of  feed.  (10). 
Blower.  (11).  Local  blowout.  (12)-  Hz.  (13).  Central  the  blowout  of 
front/leading  wall.  (14)  / charger.  (15).  Local  Are  blowout.  (16). 
Central  blowout  of  front/leading  wall.  (17).  Fans  of  body.  (18). 
External  key.  (19).  Supplementary  blowout  of  rear  wall.  (20).  Cabinet 
c£  roll  control  of  azimuth  antenna.  (21)-  Cabinet  of  the  radio 
station  of  communication/connectiou,  (22).  Chimney  fan.'  (23),  Battery 
lighting.  (24),  Front  wall,  (25).  Rear  wall,  (26).  Rear  wall. 
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In  diagram  is  provided  light  and  sound  ccmaunication  during  the 

DOB-oorffial  and  emergency  modes  which  can  arise  with  the  incorrect 
sequence  of  the  inclusion  of  automatic  machines  or  with  overloading 

in  the  process  of  operation. 


Alternating  three-phase  current  by  voltage  208  v and  with 
frequency  400  Hz  through  the  panel  of  cable  inlet  is  supplied  to 
terminals  2,  3#  4 cabinets  of  feed,  but  from  them  - to  automatic 
machine  AVj.  '’Common  - network*"  and  to  the  phase  indicator  of  the 
checking  of  the  correctness  of  the  alternation  of  the  phases  of 
applied  voltage. 


After  the  start  of  automatic  machine  Av^,  this  current 
approaches: 


the  cabinet  of  roll  control  of  azimuth  antenna; 


the  cabinet  of  tho  radio  station  of  RSIU-4; 
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automatic  machine  AV7  *'fans”; 


automatic  machine  AV2  the  “ventilation  of  body"; 


charger; 


transformer  Trj  208/6.3  v for  the  feed  of  the  dial  lights  of 
instruments  and  tubes  0^  signaling; 


transformer  Tra  208/27  into  the  illuminations  of  body  and  light 
protection ; 


the  winding  of  relay  E5  and  S*  the  switching  circuit  of  feed 
through  the  rectifier  Dj. 


During  the  function  cf  these  relays,  alternating  current  with 
voltage  27  v through  the  circuit  closing  contacts  by  threa  separate 
lines  respectively  through  safety  device/fuses  Pi's,  Pr*,  Pr^  is 
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supplied  to  loads  (tubes),  in  the  absence  of  alternating  voltage,  the 
relays  fig  and  Rg  are  de-enf»rgized  direct/copstant  voltage  27  in  the 
storage  battery  of  illumination  “Battery  lighting"  through  the 
connected  automatic  machine  Avg  and  the  breaking  contact  of  relay  Rg 
and  Rg  it  approaches  the  feed  of  emergency  light,  light  enclosure  and 
repair  baffle/socket. 
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Fig.  149.  Schematic  diagram  of  the  cabinet  of  feed. 


Key;  (1) • Bectifier  of  the  charge  of  batteries 
charge.  (3).  Sockets.  (4).  It  is  dim.  (5).  Is 
indicator.  (7).  Target/purpose.  (8).  Housing. 
(11).  Signal.  (12).  Front/leading  wall.  (13). 
(15).  Supplementary  blowout  of  rear  wall. 


. (2).  Rectifier 
bright.  (6).  Phase 
(9).  in.  (10).  Hz. 
tube.  (14).  Rear  wall. 
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The  feed  of  the  electric  aotors  of  the  fans  of  body  is  conducted 
through  the  autonatic  machine  of  protection  Avz  and  the  switches, 
arrange/located  in  the  body  of  machine,  kaaii-fan  is  connected  up  to 
■ains  with  the  aid  of  the  plug  to  which  is  supplied  the  line  voltage 
208  in,  400  Hz  through  the  automatic  machine  of  protection  Avj. 


Upon  the  start  of  the  automatic  machine  of  protection  AV7  ’’fans” 
the  vcltage  approaches  automatic  machines  Av8»  Av*,  Avio» 
the  blowers  of  the  blowout  of  equipment,  automatic  machine  AVj2  fhe 
■ains  unit  of  control  circuits  27  in  (rectifier  of  control)  and 
automatic  machine  Avia  '‘transmitters”. 


The  automatic  machines  of  blowers  and  mains  unit  circuits  of 
control  have  the  supplementary  contacts,  connected  in  the  diagram  of 

signaling.  Automatic  machine  AVj^  has  one  supplementary  contact,  and 
automatic  machines  Avg-Avig  are  one  closing  even  one  breaking 
supplementary  contacts  (supplementary  contacts  on  functional  diagram 
ate  shown  next  to  automatic  machines). 


The  breaking  supplementary  contacts  of  automatic  machines  are 
utilized  tor  a current  feed  with  voltage  5.8  v on  the  warning  lamps 
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Of  the  red  world/light  of  LNi2“LNj7;  therefore  by  the  firing  of  the 
red  warning  lamp  of  the  before  switching  on  of  automatic  uachine  AV7 
"fans"  it  is  possible  *■  judge  which  automatic  machines  are  included 
and  wi.ich  disconnected. 


Page  193- 


The  closing  supplementary  contacts  of  automatic  machines  are 
used  in  the  diagram  of  the  sonic  and  light  signaling  which 
wear/ operates  in  the  off  position  at  least  of  one  automatic  machine 
of  air  blowersvozdukhodvok  or  the  absence  of  voltage  27  in  the 
rectifier  of  control.  These  signals  forbid  the  start  of  automatic 
machine  Av,3  "transmitters"  without  preliminary  blowout  or  in  the 
absence  of  voltage  27  in  the  rectifier  of  control. 


Upon  the  start  of  automatic  machine  AVjj,  three-phase  current  is 
supplied  to  the  cabinets  of  P-20D,  P-20A,  P-200M,  NPO,  NPO,  kA  and 
PPI. 


schematic  diagram  (Fig.  149).  The  diagram  of  signaling 
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prevent/warns  about  the  following  abnornal  and  energency  modes  in  the 
diagram  of  the  feed: 


the  incorrect 
iiith  voltage  208  v 


order  of  the  alternation  of  the  phases  of  current 
and  frequency  400  Hz; 


the  noninclusion  of  one  or  several  blowers; 


there  is  no  volt«;.r«»  27  v on  the  output/yield  of  the  rectifier  of 
control; 


is  absent  one  of  the  three  phases  of  current  with  voltage  208  v 
and  frequency  400  Hz* 


In  composition  the  diagrams  enter  phase  indicator,  the  relay  of 
signaling,  siren,  bimetallic  strip  relay  Rs,  relay  R7  and  the  warning 
lamps  of  LNi,  LNj, 


LNj2-LNi  7 
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phase  indicator  consists  of  the  incandescent  lanpnes  of  LN|, 

LMj,  resistor/resistances  R3,  B*,  85  and  of  capacitor  Cj.  To  tube  LVg 
’•dialy"  through  resistor/resistance  83  and  capacitor  C|  is  supplied 
the  line  voltage  between  the  first  and  second  phases,  while  to  tube 
LBt  "vividly”  through  capacitor  Cj  and  _e‘ -st or/resistances  84,  85  is 
supplied  the  line  voltage  between  the  second  and  third  phases  of 
■ains. 


Page  194. 


Capacitor  C|  creates  the  shift  of  the  voltage  of  the  second 
phase;  therefore  line  voltage  on  one  tube  more  than  on  another.  If 
the  brightness  of  the  combustion  of  tube  corresponds  to  chart  under 
then,  then  the  alternation  of  the  phases  of  power  line  is  correct. 

The  nonconformity  of  the  brightness  of  the  combustion  of  tubes  to 
chart  indicates  the  aialf unction  in  the  mains:  is  erroneously 

connected  the  cable  of  feed,  there  is  no  feed  of  one  of  the  phases. 


With  the  disturbance  of  the  order  of  the  alternation  of  phases, 
wear/operates  also  supplementary  sound  communication  by  red  color. 
For  this  purpose  in  parallel  to  the  foot  of  LNg  to 
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resistor/resistance  R3  is  connected  the  circuit,  which  consists  of 
rectifier  D5,  relays  R4  and  resistor /resistances  Rj,  R?.  Relay  R4  is 

controlled  so  that  it  wear/operates  only  during  the  short  circuit  of 
capacitor  or  the  incorrect  alternation  of  the  phases  when  tube  LN^ 
with  index  ”diBly»  burns  vividly. 


The  diagram  of  signaling  makes  it  possible  to  determine 
eut-of-order  phase  of  the  network  of  alternating  current  with  voltage 
208  V and  frequency  400  Hz  with  switched  off  automatic  machine  AVi 
"obshchiy  - set"',  using  the  following  table: 
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Key:  (1).  Sonic  and  indicating  lights.  (2) • Indices  of  phase 
indicator,  (3).  Malfunctions.  (4).  It  is  din.  (5).  Vividly.  (6), 

There  is.  (7)  . The  cable  of  feed  to  input  panel  is  connected 
erroneously.  (8),  No.  It  goes  out,  (10),  There  is  no  first 

phase.  (11).  There  is  no  second  phase.  (12),  There  is  no  third  phase. 


The  triggering  of  relay  R4,  which  includes  sound  signal  and  the 
blinking  warning  lamp,  is  conducted  in  the  absence  of  control  voltage 
27  in  and  by  the  disconnection/cutoff  of  any  of  the  automatic 
■achines  Av^-Aia  including  blowers.  Consequently,  if  there  is  no 
voltage  27  into  or  the  engine  of  any  blower  works  in  unusual 
■ode/conditions  (short  circuit,  overloading)  by  which  is  disconnected 
the  corresponding  automatic  machine,  then  the  relay  Rr  is  not 
disconnect/turned  oft,  the  breaking  contact  of  relay  R7  shunted 
capacitor  Cj  the  diagram  of  phase  indicator.  This  leads  to  an 

increase  in  the  tension  on  tube  with  index  "dimly”  and  the  function 
of  relay  R*,  the  start  of  sicen-houler  and  the  blinking  of  the 

warning  lamp  of  the  LN3  of  emergency  mode. 


work  of  the  diagram  of  signaling  is  connected  with  the  blocking 
contacts  or  bKj  and  BKg,  established/installed  in  the  section  of  the 
location  of  the  automatic  machines  of  Howecs,  With  the  closed  door 


IPPI 
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of  this  section,  the  contacts  ot  BK|  are  locked,  and  the  contacts  of 
BKj  are  extended.  With  the  open  door,  on  the  contrary,  the  contacts 
of  BKi  are  extended,  and  contacts  Bkg  are  locked.  Therefore  relay  R* 
can  wear/operate  only  with  the  closed  door  of  the  section  of  the 
autosatic  machines  of  blowers. 


During  the  function  of  relay  R4  direct/constant  voltage  from  the 
storage  battery/accumulator  of  illumination  through  the  safety 
device/fuse  pr^  and  the  contacts  of  relay  R4  approaches  the 
siren-howler,  also,  through  the  thermorelay  Ra  to  warning  lamp  LN3 
with  ted  light  filter.  Belay  R3  has  the  composite  plate  which,  being 
bent  during  heating,  breaks  the  circuit  of  feed  of  the  tube  of  LN3, 
producing  its  blinking. 


Rcsistor/resistance  Rjj  and  Ri*,  connected  in  parallel  to  tube 
LN3,  increase  load  on  relay  Re  and  serve  for  the  selection  of  the 
frequency  of  blinking  and  brightness  of  the  ccmbustion  of  tube. 


Page  195 
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With  the  open  door  of  the  automatic  machines  of  blowers,  the 
blocking  contact  Bk2  i-s  closed;  therefore  in  flickering  lamp  the  LN3 

of  emergency  mode,  is  supplied  tension  from  storage 
battery/accumulator,  and  relay  84  and  sound  signal  are  disconnected. 
This  is  made  in  order  that  it  was  possible  to  remove  the  malfunction 
with  the  open  door  without  sound  signal. 


Tension  on  siren-  howler  can  be  supplied,  besides  relay  R*.  With 
the  disconnection/cutoff  of  high  voltage  on  the  working  transmitters 
of  P20A  P-20D,  wear/operates  the  relay  in  the  control  unit  of 
high-voltage  rectifier  11  kV,  through  contacts  of  which  is  supplied 
voltage  or.  the  howler.  In  this  case  the  blinker  signal  is  absent. 


Charger  is  intended  for  the  charging  of  the  storage  batteries, 
which  ensure  the  radio  station  traffic  of  RSIU-4  and  the  feed  of  the 
circuits  of  emergency  light  in  the  absence  of  the  voltage  of 
alternating  current,  Each  battery  consists  of  five  acid  storage 
battery/accumulators  ZSTP-98D,  been  connected  in  series.  For 
obtaining  nominal  voltayes  21  into  two  jars  of  one  storage 
battery/accurauldtor  are  disconnected. 
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The  storage  battery  No  1 "AKK  R/s«  is  utilized  for  a feed  during 
2-3  h the  converter  of  P-500  for  the  radio  station  of  RSlU-4,  The 
storage  battery  No  2 battery  lighting”  is  intended  for  the  feed  of 

the  horn  circuits,  of  emergency  light,  light  enclosure  and  repair 
baffle/socket.  If  necessary  for  switching  the  storage  battery  No  1 
for  the  feed  of  the  light  circuits  or  storage  battery  No  2 for  the 
feed  of  the  converter  of  PO-500,  it  is  necessary  to  move  end/leads  in 
the  cabinet  of  feed  on  terminals  11,  12,  which  have  for  this 
target/purpose  of  nut  the  ”fleecy  cloud/wing  nuts”. 


The  charger  of  the  cabinet  of  feed  consists  of  single-phase 
selenium  rectifier  Dj  with  transformer  TCi,  The  current  of  charge  is 
regulated  by  a change  in  the  voltage  on  the  primary  winding  of 
transformer  Trj  with  the  aid  of  autotransformer  Tr^  (seo  Fig.  149), 
Upon  the  start  of  switch  V*,  the  current  with  voltage  208  v and 
frequency  400  Hz  is  supplied  to  autotr ansfocmer  Tr*  and  rectifier  Dg, 
the  relays  Ri,  Pj  and  P3,  through  contacts  of  which  are  connected  up 
the  storage  battery/accumulators  to  rectifier  for  a charging. 


The  start  of  storage  battery  to  the  charge  of  relay  eliminates 
the  possibility  of  its  discharge  through  the  selenium  rectifier  in 
the  absence  of  the  voltage  of  alternating  current. 
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The  successive  start  of  these  relays  is  conducted  by  switch  V3 
"start  to  charge".  During  the  setting  up  of  switch  V3  at  position 
"AKK  R/s"  the  voltage  on  the  coil  of  relay  Rj  enters  through  the 
blocking  contacts,  established/installed  in  the  diagram  of  the 
launching/starting  of  the  converter  of  PO-500,  protecting  thereby  the 
engine  of  this  converter  from  the  inadmissibly  high  voltage  which  it 
is  possible  with  the  charge  of  storage  battery.  Blocking  contacts 
protect  also  rectifier  itself  from  overloadings.  Upon  the  start  of 

the  converter  of  Po-600,  the  block  contacts  are  broken,  de-energizing 
the  coil  of  relay  Rj,  and  rectifier  is  disconnected  from  storage 
battery. 


During  the  setting  up  of  switch  V3  at  position  "Battery 
lighting"  the  voltage  on  the  winding  of  relay  Fj  enters  through  the 
circuit  closing  contacts  of  the  relay  of  illumination  R5.  In  the 
absence  of  line  voltage  or  blowing  prj,  the  relay  of  illumination  R5 
and  R^  are  de-energized,  changing  over  the  feed  of  the  diagram  of 
illumination  from  storage  battery,  and  simultaneously,  braakirg  the 

feed  circuit  of  relay  r?,  they  disconnect  charger  from  storage 
battery. 
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In  the  position  of  "VN.  AKK”  it  is  possible  to  charge  the 
storage  battery  of  the  auto  or  any  other,  the  current  of  charge  which 
does  not  exceed  20  a with  nominal  voltage  not  above  40  in.  It  is 
necessary  to  keep  in  mind  that  in  value  direct  current  with  voltage 
27  in,  the  r *ctif ier  of  charger,  the  storage  batteries  of  the  radio 
station  of  HSIU-1  and  illumination  is  grounded  ”minus”,  but  in  the 
storage  battery  of  auto  - ••plus".  Therefore  with  the  charge  of  the 
storage  battery  of  auto,  it  is  necessary  compulsorily  to  disconnect 
both  end/leads  and  to  connect  storage  batteries  with  the  aid  of 
special  wires. 
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Afflmeter  iPi  and  voltmeter  IP3  with  switch  Vg  serve  for  a 
monitoring  of  work  of  charger.  Feed  from  the  storage  batteries  of 
"Battery  lighting"  and  and  "AKK,  r/s"  is  supplied  respectively 
through  automatic  machines  AVg,  Av*  with  heat  shield  on  50  a which  in 
work  must  be  always  included. 


Constructions,  The  cabinet  of  feed  consists  of  the  section  of 
rectifiers,  section  of  operational  automatic  machines,  switches  and 

of  reference  instruments,  section  of  nonoperational  automatic 
machines. 


For  ease  of  handling,  the  controls  and  monitoring  ate  divided 
into  operational  and  nonoperational.  All  the  operational  controls  and 
monitoring  are  derived  on  front/leading  panel,  but  nonoperational  are 
placed  after  being  open/disclosed  f ror.t/leading  panel  and  small  doors 
the  section  of  the  automatic  machines  of  blowers. 


Or.  the  front/leading  panel  of  the  middle  part  of  the  cabinet, 
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are  placed ; 


3 


instruaents  and  the  indicators,  which  control  the  parameters  of 
network  - the  tube  of  LN^  and  LN2  of  the  diagram  of  phase  indicator, 
voltmeter  IP^  on  250  v with  switch  and  frequency  meter; 


the  handle  of  three  fundamental  automatic  machines  AVj,  AV7  and 
Avi3,  which  ensure  the  determined  sequence  of  the  start  of  electric 
power  supply.  Upon  the  start  of  automatic  machine  AVj,  "common  - 
network"  is  supplied  feed  to  all  auxiliary  loads,  the  cabinet  of  roll 
control  of  azimuth  antenna,  the  cabinet  of  the  radio  station  of 

RSIO-4  and  automatic  machine  Av^,  Upon  the  start  of  automatic  machine 
AV7  "fans"  enters  the  feed  to  the  automatic  machines  of  the  fars  of 
blowout  and  the  contacts  of  automatic  machine  AV|j,  through  which  is 
supplied  the  feed  to  all  the  remaining  cabinets  of  electronic 
equipment; 

the  controls  and  monitoring  of  work  of  the  rectifier  of  storage 
batteries  are  an  ammeter  IPz#  voltmeter  IP3  with  switch  V3 , switch 
"start  to  charge",  the  adjustment  knot  cf  the  current  strength  of 
charge; 
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the  knob/button  of  the  automatic  machines  of  the  start  of  the 
supplementary  blowout  of  rear  wall  AV|4,  of  the  ventilation  of  body 
AVa  and  of  fireplace  Avg; 


tube  (6  pcs.)  with  red  light  filters,  that  signal  about  the 
start  of  the  centralized  blowout  of  front/leading  and  rear  walls, 
local  blowout  of  the  tubes  of  transmitters  P-20  and  of  P-200M  and  the 
star,  of  the  rectifier  of  control; 

warning  lamp  of  emergency  mode  with  the  red  light  filter; 


safety  device/fuses  with  warning  lamps  - Pvz  to  3 a in  the 
circuit  of  the  transformer  of  illumination  Trg,  Pr^i  to  6 a in 
circuit  208  in,  400  tiz,  feeds  of  baffle/socket  Pti  on  5 a in  circuit 
208  into  400  Hz,  feeds  of  rectifier  Pr^  to  0.25  a in  value  20B  in, 
400  Hz  of  the  transformer  of  illumination,  Pr^  to  5 a in  value 
emergency  light,  Prj  on  5 a in  the  light  circuit  of  body; 
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knob/button  for  a conditional  signaling  into  the  cabin  of  driver 
and  the  van  of  power  plant. 


In  the  upper  section  of  the  cabinet  of  feed  after  little  doors, 
are  placed  the  automatic  machines  AVg-Avu  the  fans  of  blowers  and 
automatic  machine  Av^g  the  start  of  the  rectifier  of  control. 


After  ":ront/leading  panel  in  the  middle  part  of  the  cabinet  of 
feed,  are  arriuigcd  automatic  machine  Avj  the  starts  of  illumination 

from  storage  batteries,  automatic  machine  Av*,  the  starts  of  the  feed 
of  the  radio  station  of  RSIU-4  from  storage  battery,  the  switch  V5, 
which  releases  the  illumination  of  body,  the  ringing  of  the  diagram 
of  signaling,  safety  device/fuses  Pr^  cn  20  in,  Pr,,  Prio  to  10  a in 
the  Icw-voltage  circuits  of  the  rectifier  of  control  and  safety 
device/fusGs  Pfj,  Pr,  on  10  a respectively  in  the  circuits  of  light 


protection  and  signaling 
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Fig.  150.  Schematic  diagram  of  the  fireplace  of  fan. 


Key;  (1).  Fan.  (2).  Heater.  (3).  in.  (4).  kii. 
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Systeas  of  heating,  cooling  and  ventilation. 


Portable  movable  three-phase  chimney  fan  is  utilized  as  fan  or  heater 
by  power  2.5  or  8 kw  (Fig.  150).  The  mode  switch  of  work  chimney  fan 
is  conducted  by  switch  Vi,  whereupon  the  feed  of  the  electric  motor 
of  fireplace  is  conducted  independent  of  the  position  of  this  switch. 
Therefore  if  fireplace- fan  is  connected  to  coupling  Shj,  then  upon 
the  start  of  automatic  machine  AV3  ’’Electric  fireplace”  supply 
voltage  will  be  given  on  electric  motor.  During  the  setting  up  of 
switch  V|  in  position  ’’fan”  the  fireplace- fan  works  as  usual  fan  with 
productivity  of  approximately  800  lu’/h. 


During  the  setting  up  of  switch  V|  at  position  ’’heater  2.5  kW” 
the  spirals  of  heating  element  are  connected  by  ’’star”  and  are 
connected  up  in  parallel  to  the  winding  of  electric  motor.  In  this 
Bode/conditions  of  heater  fan,  it  is  utilized  fcr  the  prolonged 
warm-up  of  body  with  the  inoperative  radio  beaccn.  In  position 

"heater  8 kH”  the  diagram  differs  only  in  terms  of  fact  that  the 
spirals  of  heating  element  are  connected  by  ’’triangle”,  in  this 
BOde/conditions  the  fireplace- fan  is  recommended  to  include  for  a 
period  not  more  than  45  min  for  the  warm-up  of  equipaent. 
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when  using  a fire  place- fan  for  the  drying  of  the  eguipsent 
before  starting/launching,  hot  air  flow  is  beaded  the  intake  openings 
of  the  system  of  the  blowers  of  the  blowout  of  equipment.  For  the 
drying  of  cabinets,  which  are  located  of  front/leading  wall,  the 
fireplace- fan  is  establish/installed  to  the  cabinet  of  the 
transmitter  of  P-200M,  For  the  drying  of  the  cabinets, 
arrange/located  of  rear  wall,  it  are  establish/instailed  to  cabinet 
the  PPI  or  to  the  cabinet  of  the  radio  station  of  RSlO-4,  in  this 
case  the  oscillograph  from  cabinet  is  remove/taken. 


Sometinea  at  low  temperatures  the  automatic  machines  of  the 

cabinet  of  feed  can  not  be  included.  In  this  case  fireplace- fa n they 
connect  directly  to  tho  terminals  of  the  panel  of  cable  inlet  \iith 
the  aid  of  special  cable.  Work  of  automatic  machines  is  restored 
after  warm-up  by  their  flow  of  hot  air. 


The  cooling  system  of  equipment  for  radio  beacon  is  accepted 
air,  supply,  forced.  Entire  outfit  from  the  viewpoint  of  the 
conditions  of  blowout  is  subdivided  intc  twc  forms.  The  first  form 
includes  the  most  powerful  oscillator  tubes  of  GI-7B  and  3I-14E, 
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established/installed  in  the  transaitters  of  P-200M,  P-20A  and  P-20D, 
To  the  second  form  are  eclated  the  units  with  the  large  aaount  of 
tubes*  resistor/resistances  and  selenium  rectifiers  with  by 
coaparatively  large  for  this  cooling  surface  scattered  heat  output. 


The  first  form  of  equipment  is  cooled  by  the  system  of  the  local 
blowout*  and  the  second  - by  the  system  of  the  centralized  blowout. 


Cabinet  with  blowots  is  made  from  corner  steel*  sheathed  by 
sheet  iron  plates.  From  within  cabinet  is  upholstered  with  felt  with 
a thickness  10  mm  for  the  absorption  of  noise  in  work  of  blowers. 
Cabinet  heels  to  the  front  wall  of  the  body  above  driver’s  cabin. 
Besides  the  aif  of  blowers*  in  this  cabinet  is  placed  the  converter 
PO-500.  On  cabinet  the  is  mounted  the  light  enclosure  of  auto. 
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Key;  (1).  Driver’s  cabin.  (2).  Apparatus  cabin.  (3).  In  apparatus. 
(4).  Horn.  (5).  In  driver’s  cabin.  (6).  In  power  plant,  (7).  In 


apparat us 
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Air  filters  serve  for  the  purification/cleaning  of  air  intake. 
Filter  is  sandwich  frame  with  wire  gauze.  Cavity  is  filled  up  by 
aluiinum  rings.  Rings  are  greased  by  spindle  oil. 


Ventilation  of  body.  For  a decrease  in  the  temperature  of  air  in 
body,  is  applied  natural  and  mechanical  ventilation. 


In  certain  cases  the  use  of  natural  ventilation  is  impossible, 
for  example,  with  powerful  dust  or  cloudburst  with  the  wind.  At  the 
very  high  temperature  of  surrounding  air  one  of  natural  cooling  by 
hatches  and  doors  can  prove  to  be  insufficiently.  Therefore  in  auto 
is  applied  the  powerful  exhaust  ventilation,  which  consists  of  three 
axial-flow  blowers. 


Exhaust  fan  has  an  electric  motor  cf  the  type  of  AoL-02-10 

(three-phase  asynchronous  short-circuited,  P = 120  W,  U = 200  in,  f = 
400  Hz,  n = 4600  r/aiin).  Fan  capacity  is  not  less  than  1500  m^/h. 


Fans  can  be  included  separately  or  together.  For  their  start  it 


is  necessary  during  the  correct  combustion  of  the  tubes  of  phase 
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indicator  on  the  cabinet  of  feea  to  include/connect  autoaatic  aachine 
"obshchiy  - Set'",  and  then  automatic  machine  "ventilation  of  body". 


Automatic  machine  in  the  cabinet  of  feed  shields  from  short 
circuits  and  overloading  not  less  than  two  engines  of  fans.  Each 
engine  individually  by  automatic  machine  is  not  shielded. 


Upon  the  start  of  three  fans,  their  general  productivity  is 

egual  about  5000  m^/h.  Taking  into  account  the  entering  the  body  air 
from  supply  blowers  whose  space  is  equal  approximately  2200  m^,  the 
free  volume  of  air  for  the  ventilation  of  body  is  approximately  2800 
The  air  volume  in  machine  is  egual  to  8 m^,  i.e.,  into  each 
minute  air  is  changed  about  5 times. 
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Fig.  152.  Schematic  diagram  of  the  illumination  of  radio  beacon. 

Key:  (1).  Hz.  (2).  V frcm  battery  room.  (3),  To  the  blocking  of  the 
charges  of  the  storage  batteries.  (4).  Batteries.  (5). 
Target/purpose.  (6).  Emergency  illumination.  (7).  Panel  of  cable 
inlets.  (8).  Illumination  of  panel. 


DOC  = 77160017  PAGE 


Signaling  systems,  illuciination  and  light  protection. 


sound  communicdtion.  In  the  auto  of  radio  beacon,  are 
established/installed  two  electric  bells:  in  chauffeur's,  cabin  the 
bell  is  supplied  from  mains  12  in  and  in  apparatus  cabin  (in  the 
cabinet  of  feed)  from  mains  24  in.  In  the  electric  station  P3S-6,  is 
established/installed  siren-  howler,  f?ed  from  mains  24  in.  Sonic 
conditional  signaling  is  realized  in  the  operating  position  of  system 

- between  radio  beacon  and  radio  station  of  p3s-6;  in  march  position 

- between  the  ladio  station  of  P3S-6  and  driver's  cabin;  in  inarch  and 
operating  positions  - between  the  apparatus  cabin  and  tae  cabin  of 
the  driver  of  the  auto  of  radio  beacon. 


Figute  by  151  solid  lines  shows  coupling  cable  for  a operating 
position,  dash  - for  march.  In  operating  position  is  applied  cable  No 
124  brands  of  NPWn  6 x 2.5  (two  vein/strands  they  are  utilized  for.  a 
telephone  communica tion)  25  m long.  Cable  connects  itself  to  th'-“ 
terminals  of  4-7  panel  of  the  cable  inlets  of  radio  beacon  and  radio 
station  of  P3S-6. 


Page  200 
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m march  position  is  applied  the  cable  of  the  brand  of  RPK  1,5  x 
M by  length  3 m.  Cable  connects  itself  to  terminals  3,  5,  8 coupling 
couplings  (plugs) , arrange/located  in  the  auto  of  radio  beacon 
(tractor) . 


For  the  agreement  of  the  feed  of  bells  and  siren-howler  from  the 

I different  in  voltage  storage  batteries  of  radio  beacon  and  radio 

* 

; station  of  the  P3S-6,  which  work  by  single-wire  diagram  with  the 

> different  polarity  of  grounding,  serve  two  extinguishing 

resistor/resistances  on  200  ohms,  safety  device/fuse  Pr^  on  10a  and 
the  knob/buttons  of  signaling  are  estatlished/installed  in  the 
cabinet  of  feed. 


The  illumination  and  the  light  protection  of  radio  beacon  are 
supplied  by  voltage  27  in  alternating  current  in  the  presence  of 
mains  208  in,  400  Hz,  In  the  absence  of  mains,  the  light  protection 
and  part  of  the  illumination  automatically  convert  themselves  into 
feed  from  the  storage  battery  No  2.  The  tube  of  emergency  light  and 
sconce  they  have  their  own  switches  and  they  can  be  ilisconnected  for 
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the  savings  of  the  energy  of  storage  battery.  All  switches  of  light 
protection  (auto  itself,  extension  point/itea,  the  antenna  of  the 

radio  station  of  RSIU-4,  the  illuainaticn  of  azimuth  antenna)  are 
reaoved  to  the  panel  of  cable  inlets  for  the  start  of  illumination 
with  closed  auto  (Fig.  152)- 


The  switches  of  three  tubes  in  body  are  arranged  on  input  door. 
Tube,  which  is  located  above  the  cabinet  PPI,  which  is  closed  by 
shutter,  has  its  switch  in  operator.  On  door  there  is  a blocking  is 
provided  also  switch  V5  the  releasing  blocking  of  door. 


Tube  of  illumination,  light  protection,  illumination  of  azimuth 
antenna  and  panel  of  cable  inlets  - double-contact,  aircraft,  on  27 
in,  whole  light  protection  is  made  by  two  in  parallel  connected  tubes 
with  a power  on  25  w.  Rody  is  illuminated  five  with  lamp/canopios  and 
one  sconce.  In  each  ceiling  and  sconce,  arc  establishe • 'installed  the 
tubes  from  15  W. 


The  neadlight  of  the  i lluraination  of  territory  (with  tube  25  W) 
can  be  established/installed  in  special  clamp  to  the  right  or  to  the 
left  of  auto.  Headlight  is  established/installed  on  hinge  for 


DOC  = 77160017 


PAGE 


>.V» 


rotation  in  any  direction.  During  ti*e  setting  up  of  headlight  to  the 
right  it  is  included  in  the  baffle/socket  of  the  panel  of  the  cable 
inlets,  during  setting  up  to  the  left  - into  the  baffle/socket, 
established/installed  on  rear  wall  of  actuating  aotor  next  to 
Coupling  for  a fir eplace- fan.  Coupling  and  baffle/socket  are  closed 
by  the  easily  being  open/disclosed  jackets.  In  three  ceiling 
lanp/canopies  are  established/installed  the  tubes  from  5 W. 

«nd  section. 
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INSTALLED  EQUIPMENT  OF  SYSTEM  RSdN-2. 


Installed  eguipraent  of  systea  RSBN-2  works  together  with 
ground-based  radio  beacons  and  serves  for  the  solution  of  a series  of 
navigational  probleas  in  all  stages  of  flight,  onboard  eguipnent  is 
conparatively  coaplex  both  according  to  the  operating  principle  and 
on  its  design.  In  its  composition  it  enters  sore  than  15  units. 
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In  view  of  the  fact  that  installed  equipnent  solves  the  wide 
circle  of  the  navigational  problems,  different  by  nature,  is  provided 
several  aode/condit ions  of  its  work.  Fundamental  of  them  it  is 
possible  to  consider  aode/conditions  "navigation**  and  mode/conditions 
"landing/f itting**.  Furthermore,  is  one  additional  supplementary 
mode/con^itions  "cloud  penetration",  which  can  be  included 
simultaneously  with  any  of  the  fundamental. 


Hode/conditions  "navigation"  in  turn,  is  subdivided  into  six 
partial  node/conditions  which  conditionally  are  called:  "KPP  [ 99sp4  - 
flight  director]  is  switched  off",  "aximuth  to",  "azimuth  from", 
"orbit  left",  "orbit  right"  < "computer." 


Node/conditions  "landing/fitting"  is  subdivided  into 
landing/fitting  on  the  beacons  of  the  system  of  "SP~50"  and 
landing/fitting  on  decimeter  beacons  of  the  type  "leg". 


The  necessary  operating  mode  of  instrumentation  is  selected  with 
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the  aid  of  the  appropriate  switches. 


Navigations.  Installed  equipaent  works  with  the  ground-based 
radio  beacon  of  system  RSBN-2.  The  location  of  this  radio  beacon  is 
accurately  noted  on  flight  nap/chart.  Is  known  also  the  number  it 
dripped  connunicat ion/counections,  on  which  works  this  radio  beacon, 
and  the  azimuth  of  the  aaaa  of  aircraft  relative  to  this  same  radio 
beacon.  Arrange/locating  these  data,  aircrew  at  any  point  in  time  can 
determine  the  position  of  aircraft  on  map/chart  and,  therefore, 
produce  all  the  necessary  navigational  calculations. 


The  fundamental  problem  of  the  navigation  of  flight  vehicles  is 
the  recovery  from  one  point  of  space  into  another  on  specified  track 

in  preset  time. 


It  is  possible  to  visualize  the  following  diverse  variants  of 
the  flight  of  aircraft  from  point/item  A into  point/item  into 
relatively  ground-based  radio  beacon  (Fig.  153). 


1.  On  straight  line,  passing  through  the  point  in  which  is 
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arranged  ground'-based  radio  beacon. 


2.  On  "orbit",  i.e.,  on  the  circular  arc  of  assigned  radius  Rj 
whose  center  coincides  with  the  point  of  the  location  of  ground-based 
radio  beacon. 


3.  On  any  straight  line,  not  passing  through  the  point  of  the 
Iccation  of  ground-based  radio  beacon. 


In  the  first  caso,  as  can  be  seen  from  Fig.  153,  if  the  aircraft 
aoves  over  specified  track  (Assigned  Track  Line),  then  its  current 
aziauth  of  aaaa  always  renains  constant  and  equal  to  the  assigned 
aziauth  of  aaaaa  i.e.  is  fulfilled  the  condition: 


During  the  deflection  of  aircraft  froa  Assigned  Track  Line,  this 


condition  is  disrupted 
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In  flight  foe  ”orbit"  the  condition  of  the  deterainat ion  of 
aircraft  on  Assigned  Track  Line  is  deterained  by  the  equation: 


Let  us  exaaine  the  conditions  which  aake  it  possible  to  judge, 
does  Bovc  the  aircraft  not  of  Assigned  Track  Line,  with  that  not 
passing  through  the  ground-based  radio  beacon,  or  it  was  deflectted 
froB  it  (Fig.  154)  . 
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fig.  153.  Diagraas  of  recovery  into  the  assigned  point/itea. 


Fig.  154,  Geoaatcic  treataent  of  the  objective*  accoaplished  by 
coaputer. 
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In  point  o,  is  arranged  the  radio  beacon.  The  line  after  of  this 
path  is  deterained  by  track  angle  ( - angle,  counted  off  clockwise, 
between  the  northern  direction  of  neridian  and  Assigned  Track  Line) 
and  by  coordinates  of  the  assigned  point/iten  v (aaaa  and  aaaa).  The 
coordinates  of  aircraft  always  change  and  are  equal  aaaa  and  aaaa. 


Let  at  certain  point  in  time  the  aircraft  be  deflectted  from 
Assigned  Track  Line  and  is  located  in  point  A*  to  conduct  line, 
parallel  Assigned  Track  Line,  but  from  point  o to  drop  perpendicular 
on  Assigned  Track  Line,  then  will  be  obtained  two  right  triangles  of 
OA'S*  and  OVS. 


From  the  triangle  of  0A*s*,  let  us  find: 


while  from  the  triangle  of  the  oVS: 


DOC  = 77170017 


PAGE 


vhece  ^ and  t auxiliary  angles. 


Lateral  deflection  of  aircraft  from  Assigned  Track  Line 


If  aircraft  is  found  on  Assigned  Track  Line,  then  deflection  SS* 
and  equation  assumes  the  form 


Auxiliary  angles 
navigational  values  of 


3 and  y it  is  easy  to  express 
aaaaaaa  and  aaaa.  Figure  154 


by  the  known 
shows  that 
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By  substituting  equation  (5)  in  equation  (4) , we  will  obtain 


Analogously  we  find 
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By  substituting  equations  (6)  and  (7)  in  equation  (3>  , we  will 
obtain 


Equations  (1)  , (2)  and  (8)  play  role  during  air  navigation, 
since,  by  utilizing  them,  it  is  possible  to  create  the  convenient 
position  display  of  aircraft  relative  to  Assigned  Track  Line. 


To  the  pilot,  who  directly  realizes  the  aircraft  control,  it  is 

inconvenient  to  use  readings  of  the  indicator  of  the  type  PPDA,  since 
in  this  case,  in  order  to  pilot  according  to  Assigned  Track  Line,  for 

it  it  is  necessary  to  compare  readings  with  the  rated  values  of 
azimuth  and  range.  This  it  distracts  from  observation  of  readings  of 

other  instruments  and  largely  complicates  work. 


For  the  facilitation  of  pilot's  work  in  the  composition  of 
installed  equipment,  are  included  the  computers,  which  depending  on 
the  selected  operating  mode  solve  one  of  that  which  were  given 
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equation  (1),  (2)  or  (8)  and  issue  direct/constant  voltage, 
proportional  to  the  amount  of  deflection  of  aircraft  from  Assigned 

Track  Line, 
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Pig.  155.  Indication  of  the  location  of  aircraft  relative  to  Assigned 


Track  Line  with  the  aid  of  KPP 
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The  polarity  of  voltage  depends  on  the  side  of  the  deflection  of 
aircraft  from  Assigned  Track  Line.  This  voltage  is  supplied  to  the 

coarse  system  of  the  bullet-instrument  of  the  combined  flight 
instrument  (KPP).  If  aircraft  is  found  on  Assigned  7.rack  Line,  then 
course  (vertical)  the  rif leman/gunner  of  KPP  is  located  in  the  center 
of  the  scale  (within  the  limits  of  black  small  circle),  during  the 
deflection  of  aircraft  from  Assigned  Track  Line  deviates  KPP'S 

vertical  arrow/pointer , indicating#  to  which  side  it  is  necessary  to 
turn  aircraft  in  order  to  return  on  Assigned  Track  Line  (Fig.  155) . 


Thus,  in  the  presence  SBP  with  output/yield  to  null  indicator  to 

pilot  in  order  to  pilot  according  to  Assigned  Track  Line,  sufficient 
to  control  the  position  of  the  vertical  arrow/pointer  of  KPP  and# 
maneuvering  with  aircraft,  to  hold  it  in  the  center  of  the  small 
circle  of  dial  face.  This  to  a considerable  degree  simplifies  the 
process  of  air  navigation. 


Simultaneously  there  is  a possibility  to  signal  the  crew  of 

aircraft  about  approach/approximation  to  the  assigned  point/item  and 
its  flight/span. 
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In  flight  in  any  of  that  which  were  indicated  above  of  three 
■ethods  to  the  given  point  with  approach/approxination  toward  it,  the 

value  of  a difference  in  the  aaaaaaa  and  aaaaaaaa  gradually  decreases 
also  at  that  torgue/nonent  when  aircraft  is  located  in  the  assigned 
point,  are  fulfilled  simultaneously  two  equalities: 


This  circumstance  it  makes  it  possible  to  carry  out  a signaling 
pointed  out  above*  For  this,  in  apparatus  is  a device,  which  converts 
the  value  of  difference  in  equations  (1)  and  (2)  into  voltages.  They 
are  supplied  to  actuating  element. 


During  the  approach/approximation  of  aircraft  to  the  assigned 
point/item  up  to  the  distance,  which  corresponds  1-2  min  of  flight, 
are  satisfied  the  conditions: 
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where  the  aaaaa  and  AS  - the  assigned  boundary  values* 


In  this  case,  the  voltages,  which  enter  the  actuating  eleaent, 
becone  the  less  assigned  threshold  value  and  actuating  elenent  it 
switches  on  green  warning  lamp.  With  the  flight/span  of  the 
target/purpose  when  is  satisfied  condition  (9)  and  both  vjltages  they 
becoae  equal  to  zero,  short-term  included  red  signal  light.  The 
warning  lamps  are  arrange/located  on  the  instrument  panel  of  pilot 
and  are  duplicated  on  the  instrument  panel  of  navigator. 


If  we  after  the  switching  on  of  green  warning  lamp  press 

knob/button  "readiness”,  then  at  the  torgue/moaent  of  the  flight/span 
of  target/purpose  wear/operates  the  circuit  of  execution  which  is 

intended  for  the  dropping  of  loads  from  aircraft. 
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Thus,  in  uoi  a/conditio  ns  ‘'navigatioa"  is  possible  the  solution 
of  the  following  problems. 

1.  Position  finding  of  aircraft. 

2.  Drive  of  aircraft  to  the  given  point  (with  the  indication  of 
the  torque/moment  of  approach  to  this  point  and  of  the  torgue/noaent 
of  its  flight/span)  : on  straight  line,  passing  through  the  point  of 
the  location  of  ground-based  radio  beacon,  on  the  orbit,  on  any 
straight  line,  not  passing  through  the  point  of  the  location  of 
ground-based  radio  beacon. 


Landing/fitting.  For  providing  instrument/tool  landing,  there  is 
special  landing  instrumentation  of  airfields.  It  makes  it  possible  to 
make  landing/fitting  at  night  also,  under  severe  weather  conditions 
in  the  absence  of  ground  visibility.  Host  widely  accepted  are  at 
present  the  heading-slope  landing  systems  in  which  for  the  creation 
of  glide  path  are  utilized  course  and  glide  beacons. 
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Glide-slope  descent  begins  approxinately  15  lea  of  the  beginning  of 
take-off-landing  band  (runways)  from  height/a  It it ude  on  the  order  of 
700  n and  concludes  at  beginning  runways,  concluding  ethane  of 
landing/fitting  is  conducted,  as  a rule,  it  is  visual  on  lighting 
eguipaent. 


The  majority  of  commercial  fields  is  equipped  with  landing 

system  SP-50  (in  the  modernized  version  - SP-50H)  • Are  recently 
developed  and  undergo  test  decimeter  course  and  glide  beacons  of  the 
type  "leg”.  Installed  equipment  RSBI  2s  in  node/conditions 
"landing/fitting”  can  work  with  beacons  of  the  type  "leg",  and  in  the 
presence  aboard  of  glide  slope  receivers  - and  with  the  beacons  of 
system  SP-50. 


In  system  SP-50,  the  plane  of  course  is  assigned  by  the 
localizer  beacon  of  KRM-2.  Its  signals  are  received  aboard  as  course 
radio  receiver  (KRP).  After  processing  signal  in  receiver  at  its 
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output/yield,  is  obtained  direct/constant  voltage  vhose  value  and 
polarity  depend  on  value  and  side  of  deflection  froa  the  plane  of 
course.  This  voltage  is  supplied  to  the  course  systei  of 
zero-ad justaent  instruaent.  Furtheraore,  in  the  receiver  of  KSP  is 
developed  the  signal,  which  testifies  to  the  soundness  of  entire 
circuit,  localizer  beacon  - course  radio  receiver.  This  signal 
approaches  the  blinker  of  the  trouble  signaling  of  the  course  channel 
of  the  zero-adjustment  irstrument  which  in  this  case  is  closed,  which 
attests  to  the  fact  that  equipment  is  exact  and  readings  of 
zero- adjustment  instrument  can  be  utilized  during  the  fulfillment  of 
landing  approach. 


The  plane  of  decrease  in  system  SP-50  is  assigned  by  the 
glide-path  beacon  of  GRfl-2.  Its  signals  are  received  aboard  as  glide 
radio  receiver  (GRP  (99sp7  - glide-path  radio  receiver)),  which  after 
their  processing,  just  as  receiver  KBP,  issues  two  voltage,  one  of 
thea  contains  the  information  about  the  position  of  aircraft  relative 
to  the  plane  of  decrease  and  is  utilized  for  the  feed  of  the  glide 
(horizontally  deflecting)  system  of  zero-ad justaent  instrument,  but 
the  second  approaches  the  eaergency  blinker  of  glide  channel. 


Thus,  in  ordec  to  ensure  a decrease  in  the  aircraft  on  glide 
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path,  pilot  aust,  maneuvering  with  aircraft,  aaintain/withstand  the 
Course  and  glide  arrow/pointers  of  zero-adjustment  instcuaent  in  the 

center  of  the  scale.  In  this  case  the  aircraft  with  landing  approach 
will  be  simultaneously  located  also  in  the  plane  of  course  and  in  the 
plane  of  decrease,  i. e,  it  will  descend  on  line  to  their  intersection 
glide  path. 


In  the  work  of  installed  equipment  in  aode/conditions 
"landing/fitting  on  SP-50”  aboard  must  be  located  the  receivers  of 
KRP  and  GBP.  During  the  setting  up  of  toggle  switch  the  "arch/suamary 
- SP-50”  at  the  position  of  ”SP-50”  the  output/yields  of  these 
receivers  with  the  aid  of  coupling  unit  with  SP*50  ate  connected  to 
KPP*S  instruments. 


In  mode/conditions  ”landing/f itting  on  SP-50"  froa  entire 
installed  equipment  are  utilized  the  only  null  indicators  of  KPP 
which  are  disconnected  from  system  BSBN  2s  and  are  connected  to  gl;.de 
slope  receivers. 


A landing  system  of  the  type  ••leg”  also  includes  course  and 
glide-path  beacons.  They  work  in  the  decimeter  range  of  radio  waves 
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Each  them  of  them  depending  on  the  selected  communication  channel  of 
communication  works  on  one  of  the  forty  record/fixed  frequencies.  The 
record/fixed  frequencies  KRM  coincide  with  the  frequencies  of  azimuth 
channel,  while  the  record/fixed  frequencies  GRM  - with  the 
frequencies  of  the  ranging  channel  of  the  ground-based  radio  beacon 
of  system  RSBN-2.  Therefore  the  reception  of  their  signals  aboard  is 
provided  with  receiver  SPAD,  During  the  translation/conversion  of 

system  RSBN  2s  into  mode/conditions  “landing/ fitting”  in  work  are 
included  the  cascade/stages  of  information  proc'ssing,  included  in 
signals  KRH  and  GRM. 


Operating  principle  KRM  of  the  type  “leg"  entails  the  following. 
Its  antenna  system  creates  in  horizontal  pla’  j the  radiation  pattern, 
which  has  the  form  of  two  intersecting  lobes  which  are  form/shaped  in 
turn.  The  frequency  of  the  commutation  of  lobes  is  equal  to  13  Hz. 

The  high-frequency  signa*  of  the  first  lug/lobe  is  nodulated  by 
frequency  1300  Hz,  the  second  - by  frequency  2100  Hz.  The  equisignal 
line,  formed  as  a result  of  the  intersection  of  lobes  in  horizontal 
plane,  is  combined  with  the  course  line  of  landing/fitting. 


In  onboard  equipment  after  detection  of  high-frequency 


oscillations,  the  signals  1300  and  2100  Hz  frequency  are  divided  with 
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filters,  they  are  straighten/rectified  and  are  compared  between 
themselves.  The  value  of  difference  voltage  is  determined  by  the 
degree  of  deviation  of  aircraft  from  course  line.  This  voltage  is 
supplied  to  the  deflection  system  of  the  vertical  arrow/pointer  of 
KPP*S  instrument.  The  summed  current  of  both  rectifiers  powers  the 
blinker  of  trouble  signaling. 
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Pig.  156.  Diagraa  of  decrease  along  the  predetemined  trajectory  and 
the  pcsition  of  KPP'S  arrow/pointer. 
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Glide-path  beacon  and  glide  channel  of  onboard  eqnipaent  they  work 

analogously,  with  the  exception  of  the  fact  that  antenna  systea  of 
ground-based  radio  beacon  creates  radiation  pattern  in  the  fora  of 

two  intersecting  lobes,  arrange/located  in  vertical  plane,  while  the 
glide  channel  of  onboard  equipment  works  on  the  deflection  system  of 
horizontal  arrow/point er  and  the  blinker  of  the  trouble  signaling  of 
the  glide  channel  of  KPP'S  instrument. 


Cloud  penetration.  Entire  process  of  instrument  landing  can  be 
broken  into  two  stages;  cloud  penetration  (tbd),  i.e.,  decrease  from 
high  altitude  to  height/altitude  approximately  700  m glide-slope 
descent,  created  to  KBH  and  GBM,  to  height/altitude  30-60  m« 


Cloud  penetration  can  be  conducted  in  direction  in  ground-based 
radio  beacon  in  any  selected  azimuth  or  in  the  direction  on  of 
landing  pattern  with  the  help  of  KRM.  Therefore  on-board  outfit  must 
make  it  possible  to  involve  mode/conditions  "tbd”  both  together  with 
the  mode/conditions  "navigation”  and  with  mode/conditions 
"landing/fitting".  The  form  of  the  curve  po  in  the  general  case  is 
determined  by  the  aerodynamic  properties  of  aircraft  and  by  the 
special  feature/peculiarities  of  its  use.  On  the  strength  of  this  the 
lines  po  of  the  aircraft  of  different  types  have  different 
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slope/in  cl inatioa  to  the  horizon  and  can  take  the  form  of  broken 
line.  The  beginning  of  process  tbd  can  be  produced  fro» 
height/altitude  10.000  n and  range  240  ka. 


If  is  known  the  farm/truss  of  the  curve  of  tbd,  then  it  can  be 
written  as  function  of  base  altitude  of  the  range: 


Since  BD  it  issues  the  measured  range  to  ground-based  radio 
beacon  in  the  form  of  the  angle  of  rotation  of  measuring  axes,  with 
one  of  such  axes  (250  km)  is  connected  functional  potentiometer. 

Angle  a its  rotation  is  proportional  to  range  to  ground-based  radio 
beacon.  Potentiometer  is  made  in  such  a way  that  the  removed  from  it 

voltage  would  reflect  functional  dependence  (11),  which  for  different 
aircraft  types  was  different,  i.e.,  in  order  that  this  voltage  would 

be  to  the  proportionally  base  altitude  for  this  range.  It  is  compared 
with  the  voltage,  proportional  to  the  current  aircraft  altitude  at 
the  given  instant  which  is  remove/taken  from  the  altitude  sensor  of 


DV-4  7 
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The  obtained  difference  in  these  voltages  characterizes  value 

and  the  side  of  the  deflection  of  aircraft  from  trajectory  po  (Fig. 
156).  By  differential  voltage  is  powered  the  deflection  system  of 
KPP*S  horizontal  arrow/pointer,  and  to  the  blinker  of  KPP* S glide 
channel  with  BD  is  supplied  the  voltage,  which  testifies  to  normal 
operation  BD,  Consequently,  for  the  fulfillment  of  decrease  on  curve 
on  pilot  must,  maneuvering  with  aircraft  in  vertical  plane,  hold 
horizontal  arrow/pointer  KPP  in  the  center  of  the  scale. 


If  cloud  penetration  occurs  on  the  localizer  beacon  of  landing 
system,  then  in  the  beginning  runways  must  be  established/installed 
the  landing  repeater  of  the  range  finder  to  which  in  this  case  on 
aircraft  is  measured  the  range. 


Upon  the  simultaneous  start  of  two  mode/conditions  "tbd”  and  the 

"landing/f itting”  at  a distance  15  km  of  beginning  runways  is 
provided  the  automatic  changeover  of  the  glide  channel  of 
zero-adjustment  instrument  from  mode/conditions  ”tbd''  in 
node/conditions  "landing/f itting".  Further  decrease  occurs  on  the 
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glide  path,  created  by  glide  landing  beacon.  The  tocque/Boaent  of 
switching  to  work,  with  glide-path  beacon  is  noted  by  the  start  of 

warning  lamp  “Radioglissada  is  included",  arrange/located  on 
instrument  panel. 


Functional  diagram.  All  cell/elements  of  the  diagram  of  the 
system  BSBN  2s  are  grouped  in  separate  unit,  each  of  which  fulfills 
the  determined  function.  The  work  of  instrumentation  as  a whole  is 
determined  by  the  consistent  use  of  those  or  others  of  these  units  in 
different  combinations.  Starting  of  the  necessary  units,  i.e.,  the 
selection  of  operating  mode,  is  conducted  by  the  function  selector 
(PRR)  and  by  the  corresponding  toggle  switches. 
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Fig,  157.  Simplified  functional  diagram  of  system  RSBN  2s. 

Key;  (1).  Knob/button  is  ’'Opaznavaniye”.  (2).  Functional 
potentiometer.  (3).  Altitude  sensor.  (4).  Landing  receiver.  (5). 
Toggle  switch.  (6).  Interrogation.  (7).  Unit.  (8).  Selector  of  orbit. 

(9).  Relay  assembly.  (10).  Unit  of  communication.  (11).  Toggle  switch 
is  the  arch/summary.  (12).  Control.  (13).  Commutator  switch  of 
communication.  (14).  Demand  ground~based  IKD.  (15).  Answer/response 
of  retrapslatora.  (16).  Directly  readout  instrument,  PPDA,  (17). 

Control.  (18).  Unit.  (19).  Selector  of  azimuth.  (20).  unit  of 
performance.  (21).  course  system.  (22).  [illegible].  (23).  Channel  of 
landing/fitting.  (24).  Point/item.  (25).  Approach. 


Page  207 
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Pig.  158.  Aircraft  interrogator  of  range- 


Pig.  159.  Aircraft  receiver  SPAD-2. 
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The  shown  in  Fig.  157  diagram  serves  for  the  explanation  of  the 
principle  of  the  work  of  systen  BSBP  2s,  but  not  always  reflect  its 
division  into  structural  units. 


The  inquisitor  of  range  (Fig.  158)  serves  for  a fornation  and 
eaission/radiation  through  the  transmitting  antenna  in  direction 
"aiccraft”  - the  earth/ground*':  the  inquiring  signals  of  aircraft 
radio  distance  gauge,  response  signals  ground-based  PPI,  the  signals 
of  the  individual  identification  of  aircraft  on  ground-based  PPI. 


This  transmitter  has  two  input.  It  operates  on  a pulsed  basis 
and  emits  signals  only  after  admission  to  its  inputs  of  trigger 

pulses.  During  starting/launching  on  the  first  input,  is  emitted  the 
two-pulse  coded  signal  (demand  of  aircraft  range  finder).  On  this 
input  the  trigger  pulses  enter  with  hp. 


During  starting/launching  on  the  second  input#  is  emitted  the 
three-pulse  coded  signal  (answer/response  to  ground-based  PPI) . On 
the  second  input  the  trigger  pulses  enter  from  the  output/yield  of 
the  decoder  of  the  ranging  channel  of  receiver. 
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Hith  the  pressed  knob/button  "identification"  aboard  the 
aircraft  each  three-pulse  response  signal  to  ground-based  PPI  is 
eaitted  2 tines  with  interval  30-60  ^ss.  As  a result  of  this,  the 

■ark  of  this  aircraft  on  ground-based  PPI  is  obtained  that  which  was 
doubled. 


Transmitter  has  four  dialing/set  of  different  codes.  Each 
dialing/set  contains  one  two-pulse  (for  inquiring  signals)  and  one 
three-pulse  code  (for  response  signals) . 


A transmitter  it  has  10  frequency  channels,  stabilized  by 
quartz.  The  presence  of  four  dialing/sets  of  codes  and  ten  frequency 

channels  makes  it  possible  to  obtain  40  channels  of 

coaaunication/connection  aircraft-earth/ground".  The  selection  of  the 
necessary  communication  channel  of  communication  is  conducted  by  the 
switch,  arrange/located  on  control  panel. 


Aircraft  receiver  SPAD-2  (Fig.  159)  serves  for  the  reception; 
response  signals  to  aircraft  range  finder;  the  inquiring  signals  of 
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groand-based  PPI;  reference  signals  "35''  and  "36";  aziauth  signals; 
the  signals  of  deciaeter  course  localizer  beacon;  the  signals  of 
deciaeter  glide  localizer  beacon;  furtheraore,  in  the  coaposition  of 
receiver,  are  included  the  diagrans  of  processing  the  taken  signals; 
the  decoder  of  the  response  signals  of  range;  the  decoder  of 

inquiring  signals  PPI;  the  decoder  of  reference  signals  "35";  the 
decoder  of  reference  signals  "36";  the  shaping  unit  of  aziauth 

aoaentuffl/impulse/pulse  (Fayes) ; the  unit  of  landing/fitting;  the 
assembly  of  the  filters  of  course  channel;  the  assembly  of  the 

filters  of  glide  channel. 

In  dependence  from  the  structure  of  those  entering  the  input  of 
sensing  transducer  and  from  the  operating  node  of  onboard  equipment 
the  signals  from  the  load  of  detector  receiver  approach  these  or 
other  of  these  diagrams. 


DOC 

Pig. 


= 77170017 


PAGE 


160.  Measuring  unit  of  range. 
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Receiver  works  on  one  of  the  10  frequency  communication  channels 

of  Communication.  The  selection  of  the  channel  of 
communication/connection  is  conducted  by  the  switches, 
arrange/located  on  control  panel  which  simultaneously  control 
switching  the  communication  channels  of  communication,  also,  in  the 
receiver  of  SPAD-2  and  in  transmitter  sZD. 


Receiver  simultaneously  picks  up  signal  of  the  ranging  and 
azimuth  channels  which  differ  from  each  other  in  frequency  to  one  and 
the  same  the  value: 


where  the  aaaa  are  carrier  frequency  of  the  ranging  signals  of  aaaa  - 
the  frequency  of  azimuth  signals. 

The  input  circuit  of  receiver  (mixer  and  heterodyne)  they  ate 
overall  cell/elements  for  the  signals  of  both  channels.  On  the  load 
of  mixer,  are  obtained  two  voltages  of  different  intermediate 
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frequencies 


Mhere  the  aaaaaa  - the  intecaediate  frequency  of  ranging  channel; 
aaaaaa  are  an  intermediate  frequency  of  azinuth  channel;  aaaa  ~ the 
frequency  of  heterodyne. 


The  signals  of  intermediate  frequencies  subsequently  are  divided 
and  are  amplified  in  two  different  channels:  the  IP  amplifier  of 
azimuth  (UPC-AK)  and  the  If  amplifier  of  range  (UPC-DK) . 


Each  of  the  indicated  channels  concludes  with  detector.  In  the 
work  of  installed  equipment  in  mode/conditions  "navigation”  the 
signals  from  the  output/yield  of  langing  channel  approach:  the 
decoder  of  response  signals,  from  which  reciprocal 
■omentum/impulse/pulses  are  supplied  in  BD;  the  decoder  of  the 
inquiring  signals  of  the  ground-based  radio  beacon  from  which 
interrogation  pulse's  (through  the  coincidence  circuit)  they  are 
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supplied  to  starting/launching  SZD  on  the  second  input. 


From  the  output/yield  of  azimuth  signal  channel,  approach:  the 
decoder  of  reference  pulses  ”35”;  the  decoder  of  reference  pulses 
”36";  the  shaping  unit  of  azimuth  momentum/impulse/pulses. 


Prom  the  output/yields  of  these  devices,  the  obtained 
Bomentum/impulse/pulses  are  supplied  to 


In  the  work  of  installed  equipment  in  mode/conditions 
"landing/f itting"  voltage  from  output/yield  of  UPC-DK  and  the  UPC-AK 
are  amplified  in  two  independent  channels  each  of  which  concludes 
with  the  unit  of  filters. 


Signal  from  UPC-DK  is  amplified  in  the  unit  of  landing/fi  :ting, 
while  signal  from  Upc-AK  - in  the  unit  the  Fayes  in  which  in 
■ode/conditions  "landing/fitting"  is  utilized  the  only  video 
amplifier  (from  remaining  cascade/stages  with  the  aid  of  relay  is 
reaove/taken  anode  voltage). 
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In  Biode/condit ions  "landing/fitting”  simultaneously  with  signals 
GHM  is  realized  reception  and  processing  the  signals  of  the  ranging 
channel  of  ground-based  radio  beacon.  Because  of  this  the  ranging 

circuit  normally  works  in  mcde/conditions  "landing/f itting ",  which 
makes  it  possible  to  make  cloud  penetration,  measuring  aboard  the 
aircraft  the  range  prior  to  beginning  runways,  where  must  be 
established/installed  the  landing  repeater  of  range  finder. 


The  measuring  unit  of  range  (Fig.  160)  fulfills  the  following 
functions;  issues  moinentum/impulse/pulses  for  a starting/launching 
SZD  on  the  first  output/yield;  automatically  measures  tine  interval 
from  the  torgue/moment  of  the  premise/impulse  of  interrogation  pulse 
to  the  torque/moment  of  the  arrival  of  response  signal. 


The  diagram  of  unit  the  data-out  on  the  current  range  to  the 
ground-based  rudio  beacon;  to  the  counter  of  the  range  direct-read 
instrument  of  PPDA;  into  computer;  into  the  diagram  of  the  bullets  of 
driving  and  indication  of  the  torgue/moment  of  the  passage  of  the 
assigned  point/item;  into  the  diagram  of  cloud  penetration. 
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Page  209. 

The  measucenient  ranges  of  range  are  fron  0 to  440  ka.  Accuracy 
of  ranging  - 200  m according  to  the  scale  of  the  counter  of  the 

range  of  PPDA. 

Ranging  is  conducted  according  to  principle 
"interrogation- response”.  In  BD  is  measured  the  time  of  the  aaaa  of 
the  time  lag  of  reciprocal  momentum/impulse/pulse  relative  to 
inquiring.  This  time  is  connected  with  the  measured  slant  range  by 
the  following  relationship/ratio: 


where  E is  slant  range  aircraft  - ground-based  radio  beacon;  c is 
velocity  of  propagation  of  electromagnetic  energy  in  vacuum. 
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The  measurenent.  of  the  tine  interval  of  aaaa  is  conducted  by  the 
coapensation  method  whose  essence  entails  the  fact  that  in  BD  is 
fot«/shaped  the  measuring  (selector)  moiaen tua/impulse/pulse,  delayed 
relative  to  the  torgue/raoment  of  the  premise/i mpulse  of  interrogation 
pulse.  The  delay  factor  in  the  measuring  monientum/impulse/pulse  of 
aaaa  can  change  over  wide  limits  and  be  counted  off  according  to  the 

scale  of  the  counter  of  the  range  of  the  instrument  of  the  PPDA  which 
is  enumerated  in  kilometers,  in  composition  BD  the  servo  system  which 

affects  the  delay  factor  in  the  aaaa  and  automatically  provides  the 
fulfillment  of  the  equality  of  aaaaaa. 


Thus,  during  the  fulfillment  of  this  equality  according  to  the 
scale  of  the  counter  of  range  is  calculated  the  value  of  aaaa  which 
is  proportional  to  the  measured  slant  range. 


Since  one  and  the  same  ground-based  radio  beacon,  as  a rule, 
works  with  many  aircraft  range  finders  (to  100)  it  answers  the 
demands  of  each  of  them,  to  input  decay  each  of  the  assemblies 
installed  equipment  come  the  reciprocal  momentum/impulse/pulses, 
intended  not  only  to  this  range  finder,  but  also  the  so-called 
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"strangers”.  In  order  to  ensure  the  noraal  process  of  ranging,  are 

necessary  from  entire  totality  of  momentua/ia pulse/pulses,  which 
enter  on  input  decay,  to  select  only  those,  that  are  answer/response 
to  the  deaands  of  this  range  finder. 


In  BD  it  is  provided  two  operating  node:  the  aode/conditions  of 
"search”  and  the  aode/conditions  of  "capture  and  tracking" 
(aode/conditions  of  "tracking”). 


In  the  first  aode/conditions  occurs  the  search  "for  its" 
reciprocal  aoaentua/iapulse/pulses,  in  the  second  is  provided  the 

following  after  the  obtained  "their"  reciprocal 

aoaentum/iapulse/pulses  and  measureaent  inclined  to  range.  Transition 
of  one  aode/conditions  in  another  occurs  automatically. 


In  order  to  distinguish  its  ""  reciprocal 
aoaentum/iapulse/pulses  of  "the  strangers",  is  utilized  time 
selection,  "their"  reciprocal  aomentum/iapulse/pulses  differ  from 
"the  strangers"  in  the  following  criteria. 
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first,  their  repetition  frequency  is  accurately  equal  to  the 
frequency  of  the  premise/impulse  of  the  interrogation  pulses  of  this 
range  finder.  For  the  facilitation  of  the  process  of  time  selection 
the  repetition  frequency  of  interrogation  pulses  makes  unstable; 
therefore  at  each  point  in  time,  each  range  finder  has  its  repetition 
frequency  of  interrogation  pulses,  which  differs  from  the  repetition 
frequency  of  the  interrogation  pulses  of  other  range  finders; 


in  the  second  place,  the  temporary  situation  of  "strange” 
reciprocal  inoinentum/im pulse/pulses  relative  to  the  torgue/moment  of 
the  emission/radiation  of  interrogation  pulse  unstably  changes  from 
one  demand  to  another  according  to  random  law.  For  its  ""  reciprocal 
■omentum/impulse/pulses  the  time  lag  is  determined  ny  slant  range  to 
ground-based  radio  beacon  and  either  remains  constant  or  it  changes 
very  slowly.  To  show  this  is  possible  by  simple  calculation.  Let  the 
velocity  of  aircraft  be  equal  to  3600  km/h  and  it  flies  from  radio 

beacon  or  to  it.  Then  slant  range  will  change  at  a rate  of  1 km/s. 
Taking  into  account  that  the  frequency  of  the  premise/impulse  of 
interrogation  pulses  in  the  raode/conditions  of  "tracking"  is  equal  to 
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30  Hz,  it  is  possible  to  calculate,  that  the  temporary  situation  "of 
its"  reciprocal  moiaentuB/iiipulse/pul ses  relative  to  tha  torque/moment 
of  demand  for  this  time  changes  approximately  on  0.1  pss.  Of  the 
principle  of  time  selection  it  utilizes  these  two  sign/criterion. 

Simplified  the  work  of  range  finder  can  be  presented  as  follows. 
At  first,  when  aaaaaaaa  reciprocal  momentum/impulse/pulse  does  not 
coincide  with  measuring.  In  this  case,  BD  is  located  in  the 
■ode/conditions  of  "search"  which  it  is  characterized  by  the  fact 
that  the  calibrated  delay  smoothly  increases  and  measuring 
■omentum/irapulse/pulse  delays  relative  to  inquiring  increasingly  more 
and  more.  Finally,  when  aaaa  will  be  approximately  equally  aaaa  it 
will  initiate  to  occur  the  agreement  of  reciprocal 
■omentum/iropulse/pulses  with  measuring.  If  agreement  occurs  several 
times  in  a row  (5-10),  and  this  is  possible  only  in  such  a case,  when 

with  measuring  momentum/impulse/pulse  coincide  "their"  reciprocal  to 
them  pulses,  then  diagram  passes  to  the  mode/conditions  of  "capture" 

and  "trackings". 
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Pig.  161.  Measuring  unit  of  azimuth 
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This  Bode/conditions  is  characterized  by  the  fact  that  ceases  change 
in  the  value  of  the  calibrated  delay  and  aeasuring 

■OBentum/im pulse/pulse  it  is  fotm/shaped  with  one  and  the  sane  delay 
relative  to  inquiring,  equal  aaaa  (with  constant  range).  If  the 
teaporary  situation  «of  its”  reciprocal  aomentua/iapulse/pulse  slowly 
changes,  then  the  servo  systetn  provides  an  appropriate  change  in  the 
calibrated  delay  in  order  that  would  be  retained  the  register  of 
reciprocal  Boaentua/iin pulse/pulses  with  the  center  of  aeasuring 
BOBentua/iapulse/ pulse. 

The  alternating/varidble  calibrated  delay  is  created  with  the 
aid  of  phase  invertec  and  the  phantastron,  the  pulse  duration  of 

which  is  controlled  by  potentiometer.  In  the  Bode/conditions  of 
"capture”  and  of  "tracicing"  the  angles  of  rotation  of  the  rotor  of 
phase  inverter  and  axis  of  potentiometer  proportional  to  the  measured 
range.  The  angle  of  rotation  of  axes  with  the  aid  of  synchronously 
servo  system  transmits  to  the  counter  of  the  range  of  PPDA,  in  SRP 
the  diagram  of  zero-driving  for  the  indication  of  the  torque/moaen t 
of  the  passage  of  the  assigned  point/item.  The  axis  of  tha 
potentionietor  of  diagram  on  directly  is  connected  with  one  of  the 
output  axes  (250-  km)  . 

f 

i 
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The  measuring  unit  of  azimuth  (Fig.  161)  serves  for  the 
measurement  of  the  current  azimuth  of  aircraft  and  presentation  of 

information  to  the  directly  indicating  instrument  PPDA,  in  SBP,  into 
the  diagram  of  zero-driving  and  indication  of  the  torque/nonent  of 
the  flight/span  of  the  assigned  point/item.  The  accuracy  of  the 
measurement  of  azimuth  is  0.25^. 


For  the  measurement  of  azimuth  on  aircraft,  are  utilized  two 
series  of  reference  pulses  ’'35"  and  ”36”  and  azimuth 
momentum/impulse/pulses.  At  the  torque/moment  of  the  coincidence  of 
the  axis  of  the  symmetry  of  the  radiation  pattern  of  the  azimuth 
antenna  of  ground-based  radio  beacon  with  northern  direction,  occurs 
the  agreement  of  reference  pulses.  Since  the  time  interval  between 
"northern”  agreement  and  the  torque/moment  of  the  reception  of 
azimuth  moraentum/impulse/pulse  is  proportional  to  the  azimuth  of 
aircraft,  the  problem  of  the  azimuth  determination  of  aircraft  is 
reduced  to  the  measurement  of  this  interval.  Its  measurement  is 
conducted  into  BIA  by  compensative  method  (just  as  in  BD)  . Into  BIA 
is  form/shaped  the  mobile/motile  measuring  momentum/impulse/pulse 
which  in  the  process  of  measurement  is  combined  with  azimuth.  The 

value  of  the  bias  of  measuring  momentum/impulse/pulse  relative  to 
"northern”  agreement  is  record/fixed  according  to  the  dial  faces  of 
PPDA,  In  composition  BIA,  enters  the  servo  system,  which. 
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autoaatically  changing  a tine  delay  in  the  measuring  pulse  relative 
to  ’•northern”  agreement,  provides  its  coincidence  with  azimuth. 


The  measured  azimuth  is  determined  by  expression 


where  the  aaaa  - the  current  azimuth;  t is  a temporary  displacement 
of  azimuth  momentum/impulse/pulse  relative  to  ’’northern”  agreement;  T 
- the  time  interval  between  two  northern  agreements. 


A delay  in  the  measuring  moroentura/impulse/pulse  is  created  by 
phase-meter  method,  in  this  case  the  error  in  the  delay  in  essence  is 
determined  by  an  error  in  phase  inverter  (3-5°)  ■ This  accuracy  is 
very  low.  For  its  increase  is  utilized  the  precise  channel,  in  which 
as  supporting/reference  markers  are  accepted  ten-degree 
momen tum/impulse/pu Ises  (reference  pulses  ”36”). 


Thus,  the  process  of  the  measurement  of  azimuth  falls  into  two 
stages;  the  search  ^or  the  ten-degree  interval  in  which  is  located 

azimuthal  momen tum/imuu Ise/pulse;  the  determination  of  the  temporary 
situation  of  azimuth  momentum/impulse/pulse  within  the  limits  of 
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ten-degree  interval. 


The  second  operation  is  aade  by  the  cell/elements  of  a precise 

channel.  In  this  case,  the  accuracy  of  aziauth  determination 
Considerably  grow/rises. 
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Fig.  162.  Directly  indicating  instrument  of  range  and  navigator’s 
azimuth. 

&■ 

t. 

Pig.  163.  Control  panel  of  navigator. 
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An  increase  in  the  accuracy  occurs  as  follows. 


The  rotation  of  the  phase  inverter  of  rough  channel  through  360® 
causes  the  bias  of  measuring  momentum/impulse/pulse  from  one 
"northern'*  agreement  up  to  another»  which  corresponds  360®  azimuth. 
The  error  of  phase  inverter  into  3-5®  causes  accurately  the  sane 
error  in  azimuth  determination. 


The  rotation  of  the  phase  inverter  of  a precise  channel  through 
360®  causes  the  bias  of  measuring  momentum/impulse/pulse  froa  one 
ten-degree  marker  up  to  the  adjacent,  i.e.,  on  10®,  An  error  in  the 
phase  inverter  of  a precise  channel  is  also  equal  to  3-5®,  i.e., 
1/120-1/72  part  of  entire  ten-degree  interval,  or  1/12-1/7  degree  of 
azimuth.  Taking  into  account  other  souices  of  errors,  the  accuracy  of 
the  work  of  azimuth  channel  is  determined  by  value  0.25®, 


Transition  from  the  nodo/conditions  of  the  "search"  for 
ten-degree  interv.’  to  the  mode/conditions  of  the  precision 
measurement  of  azimuth  occurs  automatically.  The  result  of 
measurement  is  issued  in  the  form  of  the  angle  of  rotation  of  the 
axes  of  rough  and  precise  phase  inverters,  with  these  axes  are 
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■echanically  connected  the  selsyn  transmitters  with  the  aid  of  which 
the  angle  of  rotation  transmits  to  the  needle  bearing  indicators  of 
instruments  PPDA  (to  instrument  PPDA-P  transmits  the  only  result  of 
the  rough  measurement  of  azimuth).  In  the  unit  of  performance  and 
into  the  diagram  of  prevention/warning  the  value  of  the  current 
azimuth  enters  through  th»;  selsyn  transmission,  which  works  in 
transformer  mode/conditions,  while  in  block  SEP  - - 1th  the  aid  of  the 
synchronous  servo  system. 


In  the  composition  of  the  assembly  of  instrumentation  enter  two 
directly  indicating  instrument;  PPDA-P  and  PPDA-W  (Fig.  162).  These 
instruments  serve  for  the  continuous  and  direct/straight  indication 
of  azimuth  and  range  of  aircraft  relative  to  ground-based  radio 
beacon  pilot  and  navigator. 


On  the  instrument  of  P.DA-W,  the  azimuth  is  counted  off 
according  to  two  scales;  rough  and  precise.  The  scale  of  ,*oaise 
reading  has  limits  of  0-360®  with  scale  value  10®.  The  scale  of  fine 
reading  has  limits  of  0-10®  with  scale  value  0.1®.  instrument  PPDA-P 
has  the  only  rough  scale  with  scale  value2®./ 
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range  on  both  instrunents  it  is  counted  off.  on  four-place 
counter  with  accuracy  50  a.  The  riflenan/gunners  of  bearing  Indicator 
are  connected  with  the  measuring  axes  of  BIA  with  the  aid  of  selsyn 

transmission.  The  result  of  ranging  from  BD  is  supplied  to  the 
counter  of  the  range  of  PPDA  with  the  aid  of  the  synchronously  servo 
transmission. 


The  selector  of  azimuth  and  the  selector  of  orbit  are  arranged 
on  the  control  panel  of  navigator  (Fig,  163),  They  serve  for  the 

setting  up  on  them  of  the  assigned  azimuth  of  aaaa  and  designated 
orbit  Rj. 


The  selector  of  azimuth  contains  two  receiving  synchro  (rough 
and  precise  channels)  , that  work  in  transformer  mode/conditions, 
which  are  connected  with  the  appropriate  selsyn  transmitters  of  BIA, 


If  we  on  the  selector  of  azimuth  establish/install  the  value  of 


;•  { 


aaaa  that  in  the  process  of  flight  from  output/yield  salsyn  pair 
(selsyn  transmitter  - selsyn  transformer)  along  rough  and  precise 
channels  are  issued  the  voltages  the  are  proportional  to  the 
difference  of  aaaaaaaa  which  approach  the  input  of  the  block  of 
performance. 
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Fig.  164.  Assembly  of  control  SRP. 


Pig.  165.  Assembly  of  final  adjustment  SRP. 


Fig.  166.  Combined  flight  instrument. 
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The  selector  of  orbit  works  analogously,  with  the  exception  of 
thefact  that  but  to  rough  channel  the  voltage  of  aisaatching 
proportional  aaaaaaaa  is  created  by  the  bridge  circuit,  carried  out 
on  the  potentiometers  one  of  which  is  arranged  in  BD,  and  by  the 
second  - in  the  selector  of  orbit.  Voltages,  proportional  differences 

in  the  aaaaaaaa  also  approach  the  input  of  the  assembly  of 
performance. 


The  selector  of  azimuth  and  the  selector  of  orbit  actually  are 
the  resolvers  which  solve  equations  (1)  and  (2), 


The  assembly  of  performance  is  structurally  arranged  together 

with  BD.  It  provides  air  navigation  on  null  indicator  (KPP)  along  the 
assigned  azimuth  and  on  the  designated  orbit,  signaling  about 
approach  to  the  assigned  point/item  and  about  his  flight/span,  in 
this  case  at  will  of  crew,  can  be  automatically  given  the  signal  to 
device  for  the  dropping  of  loads. 


TO  the  assembly  of  performance  from  the  selector  of  azimuth  and 
selector  of  orbit,  enter  the  error  voltages  through  rough  and  precise 
channels,  in  the  assembly  of  performance  it  is  possible  to  isolate 
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yii> 

two  diagrams:  one  of  them  provides  air  navigation  on  null  indicator, 
and  the  second  - signaling  about  approach  to  the  assigned  point/itea 
and  its  flight/span.  To  the  first  diagram  depending  on  the  selected 
operating  mode,  is  supplied  the  error  signal  either  from  the  selector 
of  orbit  or  from  the  selector  of  azimuth.  In  this  diagram  occurs  the 

transformation  of  subject  signal  into  the  DC  voltage  of  one  polarity 
or  the  other,  which  is  utilized  for  the  feed  of  KPP'S  course  system. 

To  the  second  diagram  are  supplied  the  error  signals,  also,  from 
the  selector  of  azimuth  and  from  the  selector  of  orbit 
simultaneously.  This  diagram  provides  the  joint  solution  of  equations 
(1)  and  (2)  and,  when  is  satisfied  condition  (10),  is  issued  signal 
to  tube  '’approach",  and  during  satisfaction  of  condition  (9)  - to 
warning  lamp  the  "point  of  destination". 

Computer  serves  for  delivery  on  the  course  system  of  KPP  of  the 
voltage,  which  characterizes  the  position  of  aircraft  relative  to 
Assigned  Track  Line  in  flight  on  any  straight  line,  not  passing 
through  the  point  at  which  is  established/installed  ground-based 
radio  beacon.  Structurally  SBP  is  carried  out  in  the  form  of  two 
assemblies:  the  assembly  of  control  SRP  (BIJ  SBP,  Fig.  164)  and  the 
assembly  of  final  adjustment  SPP  (side- looking  SBP,  Fig.  165). 
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Page  213, 


The  assembly  of  control  SEP  is  placed  on  the  work  site  of 
navigator,  on  its  front/leading  panel  are  arranged  the  knob/sticks 
for  water  of  the  coordinates  of  the  assigned  point/item  of  aaaaaaaa 
and  given  course  angle  of  aaaa  and  also  the  scale  according  to  which 
it  is  possible  to  count  off  the  values  of  the  introduced  quantities. 
Flowing  azimuth  and  range  enter  SEP  from  BD  and  BIA  with  the  aid  of 
the  synchronously  serve  systems. 


SEP  is  the  electromechanical  resolver  which  provides  the 
solution  to  equation  (8). 


The  combined  flight  instrument  (Fig.  166)  is  bullets  the 
instrument,  which  has  course  (vertical  arrow/pointer)  and  glide 
(horizontal  acrow/pointer)  systems,  course  and  glide  blinkers  and  the 
system  of  the  indication  of  magnetic  course. 
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To  the  course  and  glide  systems  of  instrument,  are  supplied  the 
signals,  proportional  to  the  deflection  of  aircraft  from  Assigned 
Track  Line  in  horizontal  and  vertical  planes. 


With  the  aid  of  KPP  is  provided  the  zero-driving  of  aircraft 
during  the  flights:  along  orbit  and  azimuth,  in  this  case  the  course 
arrow/pointer  is  controlled  from  the  assembly  of  performance;  on  the 
rectilinear  route,  not  passing  through  the  point  of  setting 
ground-based  radio  beacon,  in  this  case  the  course  arrou/pointer  is 
controlled  from  the  side-looking  SEP;  on  the  course  of 
landing/fitting  and  glide  path,  in  this  case  course  and  glide 
arrow/pointer  ate  controlled  by  voltages  from  the  output/yields  of 
assembly  landing/fittings  of  receiver  decay  or  by  the  voltage  of 
functional  potentiometer  and  altitude  sensor  of  DV-47;  along 
trajectory  tbd,  in  this  case  the  glide  arrow/pointer  is  controlled  by 
differential  voltages  from  the  output/yields  of  glide  slope 

receivers. 


Magnetic  heading  is  supplied  to  KPP'S  scale  from  course  system 


with  the  aid  of  remote-control  servomechanism. 
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Depending  on  aircraft  type  on  which  is  established/installed  the 
system  RSBN  *2s,  it  is  utilized  from  one  to  three  KPP. 


Belay  assembly  (BH)  in  the  work  of  installed  equipment  in  the 
different  mode/conditions  of  KPP'S  null-indicator  is  connected  to  the 
different  sections  of  diagram.  Relay  assembly  is  intended  for  the 
commutation  of  the  circuits  of  the  course  and  glide  systems  of  KPP 
and  their  indicator  circuits.  In  mode/conditions  "landing/fitting" 
the  relay  assembly  realizes  a transfer  cf  control  of  the  landing 
channels  of  communication/connection  with  the  control  panel  of 
navigator  to  pilot’s  panel  (this  is  not  reflected  in  Fig.  157), 


The  assembly  of  landing  signals  is  structurally  placed  in  the 
receiver  of  SPAD-2.  It  includes  two  channel:  course  and  glide. 


The  operating  principle  of  both  channels  is  identical.  Each 
channel  converts  the  detected  signal  with  respect  to  KRM  or  GRM  into 
direct/constant  voltage  whose  value  and  polarity  are  determined  by 
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the  aaplitude  ratio  of  the  modulating  stresses  cf  frequency  1300  and 
2100  Hz. 


To  the  input  of  course  channel,  enters  the  signal  fro«  the  load 
of  the  detector  of  UPC-AK,  while  on  the  input  of  glide  channel  - fro» 

UPC-DK.  The  structure  of  signals  KRK  and  of  GRM  after  detection  is 
identical  - they  ate  the  sum  of  low-frequency  oscillations  1300  and 

2100  Hz.  The  amplitude  ratio  of  these  oscillations  depends  on  the 
position  of  aircraft  relative  to  glide  path. 


Each  channel  contains  amplifier  stages,  diagram  AGC,  filters  to 
1300  and  2100  Hz  rectifiers  on  semiconductor  diodes  at  the 
output/yield  of  each  filter.  The  loads  of  rectifiers  are  Included 

towards  each  other.  Therefore  the  resulting  signal  is  equal  to  a 
difference  in  the  output  voltages  of  rectifiers,  and  its  value  and 
the  polarity  are  determined  by  the  amplitude  ratio  of  signals  1300 
and  2100  Hz,  i. e.,  they  depend  on  the  position  of  aircraft  relative 
to  equisignal  line. 


Indicator  circuit  is  supplied  by  the  summed  current  of  both 
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In  mode/conditions  "landing/fitting”  the  output/yield  of  course 
channel  is  connected  to  course  system  and  KPP'S  course  blinker,  but 
glide  channel  supplies  glide  system  and  the  blinker  of  the  sane 
instrument. 


The  altitude  sensor  of  DV-47  serves  for  the  delivery  of  the 
voltage,  the  proportional  to  the  current  height/altitude  H (t)  flight 
of  aircraft  which  in  work  in  mode/conditions,  ••on"  is  compared  with 
respect  to  value  with  the  voltage,  removed  from  functional 
potentiometer. 


A difference  in  these  voltages  enters  through  the  relay  assembly 
to  KPP'S  horizontally  deflection  system.  As  a result  of  this,  is 
provided  the  possibility  of  aircraft  handling  on  zero-adjustment 
instrument  during  decrease  from  high  altitudes  (cloud  penetration). 


Page  214, 
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sensor  is  by  itself  barometric  type  instrument. 


Coupling  unit  with  SP-50  is  intended  for  the  connection  of  the 
course  and  glide  systems  of  the  instruments  of  KPP,  and  also  their 
indicator  circuits  either  to  the  output/yield  landing  it  dripped 
systems  RSBP-2s  or  to  the  output/yields  of  the  glide  slope  receivers 
of  system  SP-50.  This  makes  it  possible  to  utilize  KPP'S  the  sane 
instruments  during  landing/fitting  using  system  SP-50  and  during 
landing/fitting  on  decimeter  beacons  of  the  type  •♦leg". 


The  coupling  unit  with  SP-50  contains  the  group  of  the  relays 
which  by  their  contacts  make  all  the  necessary  switchings.  The  relays 
are  controlled  by  toggle  switch  to  two  positions  ”sunnary-SP-5 0”, 
During  setting  toggle  switch  at  position  the  "arch/sunmary ” KPP  are 

connected  to  the  output/yield  of  the  landing  channel  of  system  RSBN 
2s,  and  at  the  position  of  ''SP-50”  - to  the  output/yields  of  the 

glide  slope  receivers  of  system  SP-50, 


Work  of  installed  equipment  in  different  mode/conditions.  In 
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Fig.  157  the  letters,  which  stand  about  junctions,  characterize  the 
inforoation  which  transmits  on  these  lines.  Are  accepted  the 
following  conventional  designations:  aaaa  - the  inforoation  about  the 
instantaneous  value  of  azimuth;  aaaa  - the  information  about  the 
instantaneous  value  of  range;  aaaa  - the  information  about  the 
instantaneous  value  of  height/altitude;  aaaaa  - the  information  about 
the  instantaneous  value  of  magnetic  heading;  h3  is  information  about 
the  rated  value  of  height/altitude;  aaaa  - the  information  about  the 
deflection  of  aircraft  from  Assigned  Track  Line  with  respect  to 
course  (in  horizontal  plane;  aaaa  - the  information  about  the 
deflections  of  aircraft  from  Assigned  Tra<'k  Line  by  height  (in 
vertical  plane)  . 


"navigation”,  1,  Mode/conditions  is  "KPP  - off".  This 
mode/conditions  is  selected  by  the  function  selector,  arrange/located 
on  the  control  panel  of  navigator.  Triv^ger  pulses  with  BD  approach 
input  the  SZD  which  emits  interrogation  pulses.  The  code  time 
interval  and  the  frequency  of  high-frequency  filling  of  interrogation 
pulses  are  determined  by  the  number  of  the  selected  communication 
channel  of  co  mmunicat  i on,  on  which  works  onboard  equipment. 
Interrogation  pulses  are  re-emitted  by  ground-based  radio  beacon, 
also,  through  the  time  interval,  equal  to  propagation  time  aaaa 
approach  the  input  of  receiver  decay.  The  reciprocal 
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■oieatun/^xpu^se/palses  of  groufid^based  radio  beacon  also  are  the 
tvo>polse  coded  prenise/ii pulses,  but  code  tine  interval  and  the 
fceguency  of  filling  in  then  others,  than  of  interrogation  pulses 
SZD.  ProB  the  output/yield  of  receiver  the  decay  decoded  reciprocal 
■onentuB/inpulse/pulses  approach  BO  in  which  is  aeasured  the  tine 
interval  between  the  inquiring  and  reciprocal  aonentun/iapulse/pulses 
of  aaaa. 


The  oeasuring  unit  of  range  issues  the  neasured  range  in  the 
fora  of  the  angle  of  rotation  of  the  corresponding  measuring  axes. 
The  result  of  aeasureaent  with  the  aid  of  synchronously  the  servo 
transnission  approaches  the  counter  of  the  range  of  PPDA,  enumerated 
directly  in  the  kiloneters  slant  range. 


Furthermore,  to  the  input  of  receiver  decay  enter  the  signals  of 
the  azimuth  part  of  the  ground«based  radio  beacon,  which  include 
three  sequences  of  the  monentua/in pulse/pulses:  reference  pulses 
"35",  reference  pulses  "36"  and  azimuth  aomentua/iapulse/pulses* 

Reference  pulses  "35"  and  "36"  are  the  two-pulse  coded 
premise/in  pulses  which  differ  in  terms  of  code  interval.  Azimuth 
aomentuffl/impulse/pulses  have  dual  bell-shaped  form  and  comparatively 
large  duration  (approximately  24  nts) , The  frequency  of  filling  both 
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of  reference  and  azinuth  loaentuB/inpulse/pulses  one  and  the  sane 
aaaa  but  differs  froa  the  frequency  of  filling  of  the  ranging  channel 
of  aaaa* 


After  transf ocaation  in  receiver  decay  all  during  the  sequence 
of  aonentu n/iapulse/pulses  through  three  separate  channels  enter  BIA. 

The  infornation  about  the  aziouth  of  aircraft  is  included  at  the 
tenporary  situation  of  azinuth  no me ntun/in pulse/pulse  relative  to 

reference  pulses  (relative  to  **northern”  agxeeaent)  • In  BIA  by  the 
neasurenent  of  the  tine  interval  between  "northern"  agreenent  and 
azinuth  none ntun/in pulse/pulse  is  deternined  the  azinuth  of  aircraft. 
The  result  of  neasurenent  is  obtained  in  the  forn  of  the  angle  of 
rotation  of  the  corresponding  measuring  axes  which  through  the  selsyn 
transnission  approaches  the  azinuth  part  of  the  indicator  of  PPLA. 
Thus  indicator  PPoA  issues  present  range  and  the  azinuth  of  aircraft, 
and  its  readings  they  are  utilized  for  deternining  the  position 
oalrcraft. 
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Fig.  167,  Readings  of  KPP  in  flight  of  aircraft  to  radio  beacon  and 

fron  it.  HP  sinultaneoasly  onboard  eguipaent  works  in  the 

channel  of  ground- based  indication.  To  the  input  of  receiver  decay  at 

the  frequency  of  the  aaaa  of  ranging  channel  enter  the  three-pulse 
coded  inquiring  signals  of  the  ground  radio  beacon*  the  so-called 
two-degree  none ntun/in pulse/pulses.  These  signals  siuultaneously 
include  the  call  signal  of  ground-based  radio  beacon.  After  decoding 
fcoe  the  output/yield  of  receiver*  the  decay  call  signal  is  supplied 
through  A.I.C.  to  telephones*  and  that  pulses  fron  the  series  of 
two-degree  pules*  which  synchronizes  with  azisuth*  is  utilized  for 
the  starting/launching  of  SZO.  In  this  case*  S7.D  esits  the 
three-pulse  coded  response  signal  to  ground-based  PPl. 


Thus*  in  BOde/conditions  “KPP-  off”  in  work  participate  the 
following  assesblies  of  the  given  functional  diagcan:  BD*  SZO*  decay* 
the  channel  selector*  the  function  selector*  indicator  PPDA. 


2.  Hode/conditions 
this  BOde/conditions  on 
on  the  control  panel  of 
azinuth  of  aaaa. 


of  "Aziiutt”,  For  operational  provisions  in 
the  selector  of  the  azinuth  which  is  arranged 
navigator*  aust  be  placed  the  assigned 


C = 77170017 


PAGE 


In  the  process  of  flight  in  the  block  of  petforaaiice«  is  solved 
eguation  (1)  and  is  developed  the  voltage*  proportional  to  the 
deflection  of  aircraft  froa  Assigned  Track  Line*  Through  the  function 
selector  and  the  relay  asseably*  it  is  supplied  to  the  deflection 
systea  of  KPP'S  course  arrow/pointer«  The  need  for  having  tvo 
separate  aode/conditions:  "Aziauth  to”  and  ”aziauth  froa"  conditioned 
by  the  fact  that  during  the  deflection  of  aircraft  froa  Assigned 
Track  line*  for  exaaple*  to  the  side  of  an  increase  in  the  aziauth 
(Fig.  167)  in  flight  by  radio  beacon  is  reguired  starboard  turn  in 
order  to  leave  on  Assigned  Track  line*  and  in  flight  froa  radio 
beacon  > to  the  left.  In  both  aode/conditions  the  eguipaent  works  in 
perfect  analogy,  vith  the  exception  of  the  fact  that  with  the  aid  of 
PIB  changes  the  polarity  of  KPP’S  connection  to  the  output/yield  of 
the  block  of  performance. 


In  order  that  wouli  work  the  diagraa  of  prevention/wa rning  about 
approach  and  about  the  flight/span  of  the  assigned  point*  it  is 
necessary  to  introduce  range  to  it  into  the  selector  of  range  (i.e, 
into  the  selectors  of  aziauth  and  range  are  Introduced  the  polar 
coordinates  of  the  assigned  point/itea).  In  this  case  in  the  block  of 
performance*  siault aneously  are  solved  eguations  (1)  and  (2)  and  in 
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accordance  with  conditions  (9)  and  (10)  are  issued  voltage  on  the 
diagraa  of  signaling.  Thus,  in  node/conditions  **aziaath",  besides  the 
indicated  previously  assemblies  of  functional  diagraa,  in  work  are 
included  the  selectors  of  aziauth  and  orbit,  the  asseably  of 
perforaance,  relay  assembly,  KPP*S  instruaents. 


3,  Mode/conditions  is  “orbit  left”  or  “orbit  right".  On  the 
selectors  of  aziauth  and  range,  oust  be  put  out  the  coordinates  of 
tUe  assigned  point/item.  The  uork  of  diagram  occurs  exactly  as  in 
aode/conditions  “azimuth",  only  to  KPP'S  course  system  is  supplied 
the  voltage  which  is  ootained  in  the  asseably  of  performance  during 
the  solution  to  equation  (2). 


In  work  participate  the  same  assemblies  of  functional  diagra., 
as  in  mode/conditions  "azimuth". 


4.  Mode/conditions  SBP.  On  BU  SRP  must  be  put  out  the  values  of 
the  coordinates  of  the  assigned  point/item  of  aaaaaaa  and  the  given 

course  angle  of  aaaa.  It  it  is  necessary  that  at  the  appropriate 
torque/aoment  would  actuate/operate  signaling  about  approach  and 
flight/span  of  the  r'ssigned  point/item,  then  the  coordinates  of  this 
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point/ltea  most  be  also  introduced  into  the  selectors  of  aziaath  and 
orbit.  The  coordinates,  introduced  in  BO  SEP  and  the  selectors  of 
aziauth  and  ran9e,  can  be  either  identical,  if  is  necessar; 
prevention/warning  about  approach  to  the  end  point  of  route  or 
different,  if  it  is  necessary  to  note  any  interaediate  point  of 
route*  Value  pretrention/warnings  and  signalings  they  work  exactly  as 
in  aode/conditions  “azimuth*'  and  ’’orbit*’. 

Page  216. 

In  the  process  of  flight  in  side- looking  on  SRP  acoordinc;  to 
datua,  introduced  in  Bu  SRP,  and  datum,  on  that  enter  from  BD  and 
BIA,  is  solved  eguation  (8) . The  obtained  as  a result  of  this 
voltage,  proportional  to  the  deflection  of  aircraft  from  Assigned 
Track  Line,  through  the  PRR  and  the  relay  assembly  approaches  the 
deflection  system  of  kpp’s  vertical  arrow/pointer. 


In  this  mode/conditions  in  supplement  to  previously  indicated 
assemblies,  is  included  by  SRP. 
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Landing/fitting  1.  Landing/fitting  oo  th«  radio  bsasons  of 
systea  SP-50.  The  data  reduction  aode/conditions  is  realized  by  a 
toggle  switch  the  **arch/sunaary  - the  SP-50",  which  aust  be 
established/installed  at  the  position  of  "SP50**. 


The  signals  of  ground-based  landing  beacons  are  accepted  and  are 
processed  KBP  and  GBH,  The  voltages  froa  their  output/yields,  which 
characterize  the  position  of  aircraft  relative  to  glide  path,  through 
the  coupling  unit  with  SP-50,  approach  KPP'S  indicator.  Thus,  froa 
entire  asseably  of  installed  eguipaent  RSBN  2s  is  utilized  KPP*S  only 
indicator. 


2.  Landing/fitting  on  radio  beacons  of  the  type  "leg".  This 
node/conditions  can  be  selected  both  on  the  control  panel  of 

navigator  with  the  aid  of  PER  and  on  pilot's  panel  by  toggle  switch 
"I  an  di  n g/  f it  t in  g" . 


The  signals  of  deciieter  landing  beacons  are  accepted  receivers 
decay.  From  the  output/yield  of  the  detector  of  this  receiver,  the 
voltages  enter  the  channel  of  landing  signals,  at  output/yield  of 
which  are  obtained  the  voltages,  which  characterize  the  position  of 
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aircraft  relative  to  glide  path.  These  voltages  through  the  relay 
asseably  PER  and  the  coupling  unit  wiUt  the  SP*^50  course  and  glide 
system  of  KPP*S  indicator. 


Consequently,  in  this  aode/conditions  work  the  following 
asseablies  of  functional  diagram:  receiver  decay,  the  channel  of 
landing  signals,  relay  asseably,  coupling  unit  with  SP-50,  KPP*S 
null* indicator. 


Mode/conditions  "on”  is  included  by  toggle  switch  “tbd”, 
arrange/located  on  the  panel  of  navigator's  adalnistration.  In  this 
case  of  the  voltage  from  functional  potentioaeter,  which  is  located 
in  BD,  proportional  to  base  altitude,  through  the  relay  asseably  is 
supplied  to  the  cell/eleaent  of  comparison.  To  it  enters  froa  the 
altitude  sersor  oi  0V*47  the  voltage,  proportional  to  the  current 
height/altitude.  The  resulting  signal,  which  characterizes  the 
deflection  of  aircraft  from  line  tbd,  approaches  KPP'S  glide  systea. 


It  should  be  noted  that  the  channel  of  ranging  aeasures  and 
Issues  present  range  both  in  the  aode/conditions  "navigation"  and  in 
aode/conditions  "landing/fitting".  Therefore  aode/conditions  "tbd" 
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can  be  involved  together  with  any  of  the  indicated  nod e/conditions. 

1 


Page  217. 


TAKEN  ABBIDGEHENTS. 


aPC  - autonatic  frequency  cojitrol; 


BA  ^ bearing  unit; 


6D  range  unit : 


BKC  - the  unit  of  the  inspection  of  frequency; 


Hove,  i.e,,  high-voltage  rectifier; 


VI  - rectifier  PPI ; 


VNNO-  the  rectifier  of  responder’s  ground-based  receiver; 


VPOD  - the  rectifier  of  the  receiver  of  the  responder  of  range  finder 
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dripped  the  apper  and  lower  angles; 


fiOA  - the  rectifier  of  encoder; 


GKS  ~ the  generator  of  the  quartz  signals; 


DZD  a suppleaentary  delay  in  the  range  finder; 


DRKA  the  decoder  of  supervisory  equipaent; 


DRO  * responder *s  decoder; 


DRP  - the  decoder  of  receiver; 


ORBO  - the  decoder  of  the  repeater  of  range  finder; 


SZD  * the  inquisitor  of  range; 


SI  - signals  PPI; 


sodas  - the  aircraft  responder  ot  range; 


SHAD  - the  aircraft  receiver  of  azisuth  and  range-finders  signal; 
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SEP  - coaputer; 


07*  - roll  control  of  antenna; 


PPI  plan  position  indicator; 


IPH-2I  - the  neter  of  passage  power; 


kh  - supervisory  eguipaent; 


KVP  - control  ext  3t  sion  point/itea; 


KMO  the  inspection  of  zero  of  range; 


- the  coabined  flight  instruaent; 


KOA  - the  inspection  of  setting  aziauth; 


NPO  - responder's  ground-based  receiver; 
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EPO  - ground-based  receptor; 

OZ  - the  liaitation  of  charging; 

health  - the  receiver  of  the  responder  of  the  range  finder  of  the 
channel  of  the  upper  and  lover  angles; 

PPOA  - the  directly  reading  instrunent  of  range  and  pilot's  azinuth 

PPDA-H  - the  directly  reading  instrunent  of  range  and  navigator's 
azinuth: 

PO  - adapter; 

OPCh  - the  anplifier  of  internediate  frequency; 

OPC-AK  - the  IF  anplifier  of  ranging  channel; 

UPc-DK  - the  IF  anplifier  of  ranging  channel; 

HDA  - encoder; 

ShchO  - the  control  panel  of  pilot; 
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ShchOSh  - the  control  panel  of  navigator. 


mD/HT/ST- 77-00 17. 


FTD-ID(RS)T-0017-77 


DISTRIBUnOU  LIST 
distributioh  direct  to  RECIPIEHT 


OROMIZATION 


J4ICROFICKE  ORGANIZATION 


MICROFICHE 


A203  IBIATC 
A210  VMMC 
B34U  DIA/BDS-3C 
C043  USAMIIA 
C509  BAILISTIC  RES  LABS 
C510  AIR  MOBIUTY  RiD 
LAB/nO 

C513  PICATINNY  ARSENAL 
C535  AVIATION  SYS  COMD 
C557  U8AIIC 
C591  P8TC 
C619  MIA  REDSTONE 
D008  NISC 

H300  USAICE  (USAREUR) 
P005  ERDA 
P055  CIA/CRS/ADD/SD 
NAV0RD8TA  (50L) 
NAVWPNSCEN  (Code  121) 
NASA/KSI 
5M»  IES/FDPO 
AHT/LD 


1 

2 

8 

1 

1 

1 

1 

1 

1 

5 

1 

1 

1 

2 

1 

1 . 
1 
1 
1 
1 


EOS3 

AF/ INARA 

1 

E017 

AF/  BDXTR-W 

1 

E404 

AEDC 

1 

E408 

AFHL 

1 

E410 

ADTC 

1 

E413 

ESD 

2 

FT!) 

CCN 

1 

ETID 

3 

NIA/PHS 

1 

NICD 
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